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(57)Abstract 

PROBLEM TO BE SOLVED: To accurately estimate an angle by applying a 
voltage derived according to a function, having the target current and 
actually measured current of stator winding and the estimated angle of a 
rotor as variables to each stator winding. 

SOLUTION: A synchronous motor 10 comprises a stator wound with stator 
windings 11u, 1 1v, 11w passing phase currents, and a rotor 12 disposed 
oppositely and closely thereto. A microcomputer 22 comprises a speed 
control section 40, a current control section 50, an angle estimating section 
70, and a step-out detecting section 90. The angle estimating section 70 
generates the reference value of the induced voltage and corrects an 
estimated angle cm, such that the angle of an induced voltage reference 
value esm matches with the phase of an induced voltage value determined 
according to the phase voltage equation of the stator windings 1 1u, 1 1 v, 
11w. An angle is estimated by correcting an induced voltage amplitude 
estimated value em, such that the amplitude of the induced voltage 
reference value esm matches with the amplitude of the induced voltage 
value. According to the arrangement an angle can be estimated accurately 
with high resolution. 
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A i 6 (n) = (T/Lq) • (em-e 

% (T/Lq) • Ae 

(n) iCttfllLTfcO. fiBiiSSSA0ttA i r 

(n) IcittajLTl^S. ISA. ft#0J2fi. &ai<DJ;5 
Id, (8 6) j£KM"3KTK&W£ mnij) S*5£L 
TfctK (8 5) SlCSO*V»TD-^OftS*««LT 

[0 0 16] *»o^-^tt. M&«E&MUE£tt#l 
T«flsT*fc*. Rfi*tfet«Evrt«Ev«3j«» 20 

^x^Ttt, MMEemii)EvrmiiEv«m^ 
ME£ftUT£ftU&lr>. £RElCtt. SfettEemtffi 
KCJSUTKftb. .^©tS*vr (n-1) Rtfv a 
(n-1) ^fiaiCJECT^b-rsCfcA^^S-f. 

em (n) = em (n-1) — K p A i 6 (n) 

0m (n) =flm (n-1) + (T/Kv) • em (n) 

+ Kp ■ s gn {0m (n-1) } - Air (n) 
s gn {0m (n- 1) } = 1:0m (n-1) ^0 

- 1 :0m (n-1) <0 

h2 9c*v>t. (&m&nn • • mm 

<I#$H-»L, ^-©^*l§e»n^A i r (n) RtfA i 
6 (n) (8 7) iSRtf (8 8) jtlCftAT* C tk 

d0m/dt= (1/T) [0m (n) -0m (n-1) } 
= (em (n) /Kv) 
+ (Kp/T) - sgn Iflm(n-D) - Air 
tt*M2C£lr>Tt2. mfeftmm (dflm/dt) ». 

y-r x©£§£&0R§Kfc*. sirLPF (i&mmyj 40 

[0 0 1 9] ±a>CD«tplC, tt$0y2tt. (8 7) sr 
1/(8 8) &fcJ:«J. ^fteil^ (StiBtE) em 

(n) t, itAll!0m (n) fc£#©T439, (8 
9) SK^OitSftaflE (d0m/dt) £*ftTt> 
5. L*U MRlca. (8 7) StRtf (8 8) itlCtJ 



IA i r (n) 
ggfflA i 6 
(8 1) 



(8 4) 

— It (n) - irm (n) i« 
(n) = i 6 (n) - i <5m (n) lit. 
(8 4) 5£«k9. TB0«fc3«C&*. 
nA0) 

(8 5) 

c o s A 0) 

(8 6) 

*K«fl:*-r**»0 (8 1) iSRtf (8 2) SCj8»6, iS 
KXftebtt<r>ft£e (8 3) iSRtf (8 4) j££ML 
(8 5) 3£Rtf (8 6) ftC&b»T 
tt. »*lC*W*fefc*0l*fc*. eS^Aei, A 1 
r (n) RtfA i a (n) tt«StT**ttTV» 

[0 0 1 7] ffi*«2Ttt. (8 5) iSRtf (8 6) i£ 
<kD. tt%8£A i t (n) Rtf A i a (n) iC^SiS 

mtife&K v-Rxf&mom&y^ >k p s-en-enai; 

T, Jt^lilSmEem (n) Rtf}££ag0m (n) € 



(8 7) 



(8 8) 



★lC<t0, SSS«^J (K&lfiE) em (n) t, HJgA 
tt (&H) 0m (n) i:£##<5. 

[0 0 18] (8 7) 3t*tf (8 8) Jt&AX 
K (d0m/d t) tt. TE©aK«fc0#**. 



(n) (89) 
fi£*0tj 2 ©Xflttt, r-(5l±T«Sn5tE«ffl^ 
T-att±-CS$n^>mE*utt, v«fi, RtfwttT^ 
ttu v|, Rt;wHT«*n*^r— 
[0 0 2 0] 

[»M*i*ftU«t5fr*SIB] fE*fll©tt*fe>'9 

ttHrr*£ittTSS. b^L. #tt&nfcl)t&«JEtt 
eu. ev, ewfcS^€tttlftB*fcf&*U ^Otttt 



13 

tb, n-*©ABicov>T©BBtt. *§«E£wo&;i 

*jft©BB©*T*"afc. «9T. 1 ©BBWC 

EBsnfci 5 o«a«*ao*^tt, £t©b$8££ 

[0 0 2 1 ] ft*«ltt. BBBBttiUTH**? 

BKteJg&BESBUinLT^*. ^©fc*. *gJg&tt© 

Lit. xf--?mmziE&&<nmffi$:ffi*ot-?ti^ 

BBOBBftfr^iHW 1 **. 
[0 0 2 2] ifc, a*tt#BB©ttv>B*fcB"3*fc 

B**i*fc». BBamttawofc. 

[0 0 2 3] «*B2©ttB-fe>"*l'**-*«B»B 
tt. »#»BTB**B«T*;i£ttT*«. L*U 

«*«2tt, r-«BU:TBsn«Bffi (nie&m*) 

T, 7tt<t:5ttT*;*ft£liE£. #«^©81»BE* 
itu, v, wttJcffiS^SSUfcO. u. v. w 

ttT* s n-s bbs t m t s «t« z n-s b#cbbs 

BT-5&B*<<&*. t-^ftiE&BBBrraB^Ktt. 
r-«*l±T»sn*BffiftuB. vtt, Rr; w «i-r* 
an*^x-^*«o««EK:**ufco. Bt. u 

£ 7 - <5 B±©fl*f tC&&T-5 £ £14. ®^T£>£. L 
*>U t-^SIE&fcEWI-O&JB (09*tf#BB*. B 
J&itf!^) K«fcDB»l/«fc'5i"i"'&B£. BAtf. 

[0-0 2 4] X, fl£*«2C*l>T, (8 1) 3, (8 
2) SC. (8 3) it. Rtf (8 4) ittt, BBBBtfJE 
«»"?**£:©, B««BAbTV>*. ftoT. ft*#J 

a*©«»*«*i;*, ti»>5Mi)i»5ft. 
[0025] ^©fc*. «*.«:, ^-^©Aas^ffi* 

Ml^ flUt* L6SttBBE0<:*:£ < fc* £. «BE# 
BBbT. ftC, ftBOBEBBjOTE&BTfcX&fcfc 
». jEKABSBjreftt*. K^a»£**£fctH*7 

[0 0 2 6] *&. fi£3f5««J2©fi:@-fe>-y-UX ; E-^$'J 
flSB». (8 7) Sfttf (8 8) £CSttoT, SB 
©JtJfrfcfrS. ftoT. ±>£©<fc'5lc, &£SB#£R 
KvttBBfciDBBTSfc*. BBBS©BflS. Xtt 
BB©l*i»fi*©±#MSSC±0. B«©«BR£a*B* 

■r«tv»3. mmtf&z. fc*, ffittttBRteBBfcjs 

CT*fti-**«. ffl«E^S^±-C. BBBBOB*© 
*>©©****«*;£ l^fc*, BBABfc^A&BBtt* 
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[0 0 2 7] *BBBK:43V>T. TffiitE^gjCj OH 
tt. t-^OZT— *#B©«fc:^T©#Sa©B* 
Tfc*. ffiBE^gitti. HAtf (2 6) jS#©Jc5IC 
KB^BSCb. (5 0) 550*5 C««ftSftfc*B 
£tf. X. t-?©7f- ?BB©BIC2V>T© 
tfSiCfcRB-rntf. *WBBfcE«Ufcfiin055'b# 
W»T*«. X. *9JBB&tfttltB«©gfl©£B 
c*t>T, r^gstj o§§<h r^Hcj ©Btt. HUB'* 

10 [0 0 2 8] SIC. tt*W2Ttt. B&Oftmg. (d 0 
/At) ZAf]LTfrt> : £-?e>&m\Z.ni£$:Wta-rz> 
*T©ilSSlCfcUT, BigBSBEemfcttlBLT^ 
4. L*»U RBBEettBBCIfcUTBflrt-aBT* 
«J»»6. BBBflI«r#BbftV»«Bl«fiBEeni©l0B 
Iw«t0. BBdtBftUfcttt:. «£££©$©&£*< 

[0 0 2 9] *£Btl. ±E©WBj(*ftBft"r« l b©T 
*0, *$H*BTBBB&BB©BBSBaU ffiBE 
*«B»l/Tt>»B«©a*©BB*BSU *o. 8fi 

20 BEB»a*Bfl;UT'bBBBfca*©B«*B«-r*tt 

B-fe^UXt-^BBBBeHB-rsctSBWfi- 
-5. 
[0 0 3 0] 

[BBfcBfcf 3 £©©#&] *»W©BBBl©ffiB 
■fe^-y-i^x^-^siB^fiii. t-i'oxf- *BB© 

B^msSi:. BEX^-^BBWBWBBt. BEt- 
^©□-^©Kt^ftgt. ^^SSt-rsPSclCckO. B 

m^n-amE*. ^-^©ft^x-^BBtaup-r*. 

KUlMliKtoftoT. SV»B«TA 
30 BfcBSr*BB-t>ii'l'^*-^«l»BB*«»6n 
4. 

[0 0 3 1] *^©»*«3©{5iB-t>lJ-l^X ; E-^ 
MBBfltt. t-^wXx-^BBOA^^-^^SB 

BBffiB^BBt-aBBfcSiST, JK^BEBHXtt 

-tJ-W^t-^BBBB^BSti*. 
[0 0 3 2] *BB©B*B5©ffiB-fe>-y'UX ; E-4' 

40 S-^<lf^t©ftS^SS:SWb < BttABBBi9«/h$ 

«/IEffii!5©«i^fi^* ; tT4ftS«l^aiC e tO, « 
BEB36»fi»TSB«CS**T, KV^«E©ffiX«m 

UXt-^iWBBB^Ben*. 
[0 0 3 3] «BBB&lXBBBB©BH©tBBK:^^> 
Ttt. r^ffl^j ©at. rBB^^j ©Bttt. 

©BBTftSBBBBftBtoBBXttf*-^ ©BBT* 

50 o. KBic^sns^^T*?.. 
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[0034] %.%we>m$m6<D&.m.-k>yi'Z : E—? 
©, Ammm&xmmmmiff-au mmt&mRtf 

5 £«£B***BjET*. 
WlCtO. BW©Bfc*ABK©Bfc*<£Ufc«ac 
*>. IEU>Sj$g©jf/£#tti#Sftfi-fe>-tfUX ; &--:* 
MBBBtf. »6n*. 

[0 0 3 5] *^<D»*«7 0{4B't>^^7. ; E-^ 

[0 0 3 6] *5KWOai*3!i80(fl[«-fc>*WX i E-^ 

ABB*©*!****!*-*"*. * 
BWlCfcO. Jt^BBBBfcfefcoT. 

*Bjrr*teB*>iJ-i'X i e--**iB£B*«. *6n 

[0 0 3 7] 9 ©ffiB-fe^UX^-i' 

ABC£fr>?fe. Kv»««T, ft«SJ»frr*ttB-fe> 
[0 0 3 8] *%w©if im i o ©ffiB-t UX*- 

?M8SBI1. R*B*©**S*». fcSISHfciSAfc 

art let 9. B*]fcfcft«tt»£KtHT#*ttB-fc> 30 

[0 0 3 9] *£9i®B$£l 2 ©(£«•£ ^WX*- 
jrMfflftBli. ^Sfi#»c, AMtMMftSttS 

y-f>*»«-fc«*fflt»T. «je«*«BiE-r«. ** 

WCfcD, JC^BBBHKtofcoT, KV>MBTftB« 

miZTz>&w-t>D- is**-? asn*. 

[0 0 4 0] *£9J0B$>gl 4©fiB-t>1fUX ; &- 
*«BBBtt. B*fll#0*|jE«<!)U3»h*Rlt«. 

■^l/X^-^ttfPftB**. f^nS. 40 
[0 0 4 1] *£B0B$B l 7 ©{iB-tr WX*- 

Bft;Lfc«£tt. 7.T— ^#^©'>3i<i:fc2^©ffi© 

U *o. X^-^aBO^fcXtt^OOBOBffiB 

BB^Dy^XttXPi^AXPy^OSi^ 
£*©& # * T ft ^ ttfi-t >U- * MBBBtf 

50 



#BB 2000-350489 
16 

[0042] *%m<Dffi#mi 8©fi@-t>-y-L^X ; E- 

BSBE&*©Ba-£Bb3l<J:£KJ:0«m3 

g^BlCfcfcoT. »V»»BTA*S«jrr*fl:B-fe> 
D-UX*-*ttBBB*«. #6*1*. B#»l8fcE« 
CU^T. rxT~*#B©BB$nfcBJEj tt, 

[0 0 4 3] *%^©IS*^3 1 <D(tB-fe>tfUX : E- 

t. *v»«*Tft«*«3t-r*ttB-t>-y-uxt-^« 
»8B*<. #6na. 

[0 0 4 4] #891©iS#JR4 3 CEB0B8I2. Btt 

**, #6ns, 

[0 0 4 5] #?£9!©tt#JS 1 fcEBOBWtt. ^-^ 
©Xx-^gBWSBBBt, BEX?-***©** 

SBcwuo-r*. cttttBtrsttB-t^-y-uxt- 

*««BBT*4. 

[0 0 4 6] *£Hic£««ff£B©ftB£S£ti. R 
fi«E (SBft) . Xtt«B©B****ttV>. €£o 
T. BB»Ctt#-r4SB^^fc«>. t-^WP-?© 
ft*o*««*3J«. BBCiDBfcUsutHSfMIfc 

[0047] *9jBB&tmttti!:ft©«B©Etic&» 
t. rjt^gj tat, jt^anfcftS©.««T*o, 

rjf^ftjgftj ttt. itSSnfcagS©**-?**. 
*««»&:WM*B*©*H©E«fctJV»Ttt. rp- 
?©S£j ©St. rn-*©tttu ©gt. td-^ 
©&Bj ©ffili. l§IU£i*Tfflv>6fts. tfc. *WiBB 
»&t5B#oieH©EBC4iV>T. rgg^jfgj ©§§ 

*. I^mtc. rftftftXKJ B«ftBBKtt« 

[0 0 4 8] *X9iOB^2k:EB09S«(t. $6 
ic, BEXx-^#«OB«B«««. BEn-^oiB 

^ii«<h. BEo-^oji«ftB*t. s&stt-raw 

«OffiB-t>*I^Xt-^«B8BT**. 
[0 0 4 9] *£H£J:«M*l£BOft&#S£t2. SI 

T, B*fctt?W'5B*38«ai'>fc*. ^-^©p-*© 
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[0 0 5 0] *£$©«#« 3 lcEft©89!Wu ^-9 

Ea«*fc*a*«. miEt-^xf— *#&©. fi€ 
#©»i©flM». xiimae* i ©a*©******* 

[0 0 5 1 ] *^lCi?>eS't>+H^X ; E-^SiJfflg 

G. U, v, w|*±©tt*T**Jlll ©«****"*. 10 
{£oT. ^-^CXf"-***©. Wtffi. XteffittSS 

1"*&g#fc<, u, v, wttfe'ltT, St*f*C£*< 

[0 0 5 2] ftjfc0iJ2©«fc5l::, AK1I£^R^. r 
tt. dtftXIidtfc. qttOJtS^x^ (*J6flH») 
T-Stt&lCtt. t-^OXf-^#lO. ffi«JEE, Xli 

[0 0 5 3] «^.tf. ^-^©^jgs^ai^h^^^ 

»*tBE#i»l/T. #«©«ffi«»*«iE*ttT&<fc 

5 (#»ftxfi*g^sot&4. ) • £©£?&<§-&. ft 

*«2©J:5C. rft. «*Xttd||. Q(*©««*f 30 
[0 0 5 4] cniC^UT. *5£9lfcJ:*tt»fe>-!f-l' 

rnicto. ^-^©ftas^ai^hJi' 

#«0««ffi*»ft»l/T. £«©«ESi^IE&SiT/«t 
<^Tfe. 3EU< CttflB*, ffiV>A 40 

ftfflfcWfS. X. ft*0J2© (8 1) SWftt. 

noWfeoT, «§fi*ffi#iEK*£tf1>©tt»fc*'*" 
[0 0 5 5] **WOBI*3«4irE«0*Wtt. ifflEX 50 
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^-*#l*©*aW<iEKtt(t*T*S t bXWL K) &o . 

c t t r -sal** 3 cE*©{t«M* px*- 

[0 0 5 6] *««©&■*>* I'Xt-^IHWKBe 
fcwrtt. Xf--*#»©««E*<jE£R«*T**i:L 
T^D&ofc®, ftflE**je**fc»©tfJWfMMl:a 

ff5^t36«?riiBKtt*tto^fflt*"r*. x, xr~ 

-?#&©«Sft©S:ffi*lJffiftIblC< <> Xf-i'iSfl 

-^#«o*«iEo«»**tt»Ufci*K:"b. xf-?i 

[0 0 5 7] *38WO»*fl|5CE*©56Wtt. ^—5> 

©n-*0*jeA«*jftjrr*. ft*ai)£*aft. <r 

M£gfflU aofltBftflER£Xttft*«Mi*fJ6H« 
[0 0 5 8] ft*0|tt. »£f*9t«^>TilBSn 

rzm^t, *£*5*»©«»£«^©«i£a»<frfc<fc*' 

RM£V^#^©/l7/-^Sr#mU, ^ttftftKlEft* 
*PR© : E-*'BftS#jW6#S[ (Xli##*) T<fc-5« 

so ©jfjetx^^^-r^j^s^fe-afc. rnicMb 

T, *^©{ig-{r>U-^X ; E-^$t]»^g(c*5ViT 
tt> ±E©«^. ^Sit^^atiiEKStWliS^x;!/* 

©AS<J:, ©ASRMSrgtiib. ftaRS*/h$<T5 

«t ^ jEaaft©***?* jtsii jet * c t j»«ta** 1 1> 

[0 0 5 9] *5BWlCJ:*tt«-fe>"y-WX ; 6-^«»Sl 
BlCt3ViT«, ^-^©^aS^ttl^ hJH'****^* 
«tt««JE*<*#<ft0. Xf— ^#«©#ffl©ffi«)E 
**tt»l/T. &ffi©€ESl^* t iEKS:T^<^t>Tt). 

*5UTtt, D-^©*X8IS©3»aift»tttt*T**. 
KoT, *55HJtt. D-^©*^fi3i5©S8aSi»* 1 iEK 
Sc^n©S:^T*oT. »S«E*«iEtt«Kn©*»* 
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[0 0 6 0] *369l©tt#B6CER05MJtt. 

on-^aRBARfcRttRBR**^*-*. ASJt 

£¥R£. *.U RERRRfc^Rtf. REREAD© 

rerrrr*. ffiE*-*©7x-?#R©ffi«ffi£ 

RRXttARRR£»fcWR£#-r*SRRRja«'h3 < 
ti%£o\Z. RERRR#*RiEU ffiER£R<t<Z>R 10 
♦it. RE^-*©xy~*RB©*RR*R»RBJ: 

o^ffisnstgiisi:, 0RMRR$*itiu aorer 

«RR*«*S<&*J:5fc:. RERRRRfcRiE-rs. 

a. 

[0 0 6 1] *&W<D&MiZ>-*UX : £-9UW&m<D 

y*—$>£»tiiL. sSKRRRRaVhSK&S.fc'Sfc. 
«£RRSRiEUT«r>S. CtllCiO, *fg^(DeB-fe 

RRBM6BR (Xte#jefc) ABtlie^ 
RttiEttRoRfcWl'fcBU StStfS^ifc (Xtt#» 

R) *i&E.mLV>ft&t. ©£RRII£Rffl 

[0 0 6 2] fcfc, RRtrJK&RRi:. 
offi^&jgoig^t, *<BBR*t#r*t, a&B*i 

*£V»3HB***4. *R8i::J:0. RflRR&/h3< 
-5. 

[0 0 6 3] RAtf. RR*5*;i>£R«ttRKR"3<R 

lib, RRtT^UOtfn^nXJJW'^hKiDlSR* 

h7v7£R*6U R«RRfc»:*< R 40 

vf-rac^cto. B«tt«xtt»ar*st*»u* 

■5. U**U HRWfctt. CC!).J:5i:RRftRKRRft 

t. aura, Rarr*RR«©j:3fc, rrorrc* 

W*. 2^©fl^©l^Jl^£H-$JXfi»mU ^KU- 

*<;i/R£aRRRK:RRT*#tta». Sfflsns. £© 
nm<Distfi* rr©rh«<*r-c*.d. Rm«Rt>»^ 
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Tjffite. RRORRORRORRSStt^tH. *rr 
tt. Rfc. **»**ttlcJ:Oft*Raft*ttlT*BRt: 

[0 0 6 4] RRttRORR© W"Wtt. &ffi© 
Rft*. RRR©R{fcRCJ:0Rfl:-r*«Ra*RV». * 
fSElCfc 0 . RRRR&/M < T*7 * - H A-v 
^*»Btt6ti, R»©R{t*RRR©Rfb*»£i;fc«£ 
let). EUiftRRORRtfttlRft&viS. «Ufl*#T 

[0 0 6 5] *RR0MRR7l::GR®8Rtt. 
©a-*©RRRR*RRU *o4>fc<£>bReRR 

A«*B»fr*M»t#-r*. arrr*r**u 

RERRRR^RIi. MEt-^OXx-^RWlBR 
RRBtriHIlC&tftvrBttlsnfeRKSttoT. WE 
W»0«ft©+0*ft< fblO©B»OB*. RET 

-5. ct*»«t-r*ffifi-t>-!J-ux ; e-^«ni8B'C' 

[0 0 6 6] fiB-fe^itl^Z^-^S. iEKiSK»r* 
fcsfrlcli. *-*©n--*©aRfcRR*-.5*RRR* 
WMtt*. RRRR^Rtt. «K***8bWlrr 
SRR*^ (RRfflR) H-jB!l^*(cS^< 

0. jELir>RR€«jrr*. JMFE^PjWIfcA*** 

»tr*HR**r-r-B«^K:tt. ai£ra&©&isc (ft 

B) «*©»R ffi^©R*I> *»jEL<fct»B 

©ttR-fe>"tfl';* J E-*IMBRR©ARRR#Rtt. B 
RO*ft6"T. HRORRCOfrvrfeffiEtfr^C&K 
«t0. B8&^©t>©#*l£©t-7£^i;tC7i-i>«fc-5K 
L, cniciO. RftT**ftR©RJfc«R£»©*;i 

[0 0 6 7] *B9J©RjJiJg 8 KCftORRB, ^-^ 
©n-*©aR*RBT*aRRR*R**U Pffift 
RRB*Rom**»6. RERRRR*R©7*-F/t 
y*A*KS*RRR»©fiRRtta«. i^emffi, n- 
7 ©«$«£*. fttfR«BR*^r*ft^, CtfcftRi 
"T * fiB-fe >H- U X - 9 ffl W^BT* -5 . 

[0 0 6 8] ±m<D£o\Z. M&mi£. a-9om&t& 
*. RtfRBifcRtt. RBCJ:DRfl:-r*. *»W©tt 
R-fc^-y-UXt-^ftlRRRtt. ftR««*ROW*^ 
6ftR*3t*R07-f-H/Xy^A*CS*ffl#RRO 

i». «£^T. *R9Hi. ftB«IS?S©ftB©«S^g 
3j»HRR<fclCJ:ORfl:LftV»4:V»'5. (PR 
[0 0 6 9] *nRRRCmRRR«>RB«)e«K:«V) 
T. rjgfg«Ej o»tt. r^RRffij ©RtBUR* 

rjg«*BRj ORt, (^U.«i*T*^. 
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[0 0 7 0] *^ajoil*3S9tcie«o^tt. 

©a~*©itjgftg£ji)rt5. ftmmiz^wiz. m 
[0071] mm^mt. rtii-rsitfctx**. 

(«9JA«, «£Offi (utt) ©ffittJE) CS^TJijE 10 

S 1/ T JIS < ft o fc 0 < ft o tz 0 -f « t V>5 ffig 

fflT£3ffl£SiRU aft£ft£flEffi©ffi«JE^l;:S 
D-*©ftglC:fc^TtK fttCit^fgST. 

to o 7 2] *%wcom#mi ociB*©«wtt. 20 

* © □ - * oft g©fiHB £^trJ§£ffl# £#-f * £S* 

ffii, ©&ga<££6ft;fcl&B*i8*.-5«£te, WE* 

[0 0 7 3] PX^-^MflWIB:. ttfflr 

-^ICS^T^-^OD-:? ©£«£«£•?-£*<. 
faie.A^©lSHlCJ;0. ftg©if£glMa<-5g©®ffl£i@ 

(*-©&£, e^tf. *5£*a*a*2*iR©*a 30 
mts.z>tz<muzmzti.^tz®'£) . *©&, tray 

^««»«iitt. a«©jfjgKs*«-£©ieHse*.fc;: 

«t0, a#©X^-hV\*>y^-7lC«fcoTttftS*£ 

f*±T4*©tt©*Rfctt*C£CJ:0. «n*»s^n 
fc«SS (KM) fr*>, m*fr\zMtii?Z>Z\t1)W*Z. 40 

[0 0 7 4] *%W<Dn7Rm 1 1 lCE«©?SWi, iWE 
K«jWS»&nfcl6H*iH*.*«att. HE*-*** 
aXtef?]kStt*, <hTSSi!#J» 1 0lcE« 

©&Bi: >U- WX * ^Jffl^BT * £ . 

[0 0 7 5] #&BJ©ftgt>+rWX*-*$ir$gfi 

X. t-^sas-tt^ttcfcoTt). AKttftMfl 50 
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t-^iwffliSBicij^T. aaieieisic, Basra*© 
%mmtt&t>mmvtzmG. *-*$*au <sa® 

«*«»i»6ftfc»jftT. wtf. t-^sanau aa® 

«$©a**Ifc¥&lcJ:*ft§aiJ£*?SH-f*. 
[0 0 7 6] *£9!©m;ftlf 1 2 ldE«©5!^tt. 
*©n-*©aflatfAa*©1IM8*£trt(t]e«*S* 
T*ftg}i5£^®£*rU tt£AK*£?&t*. HUE* 

-*©x^-*#«©***£tr*«J: oamsnfctt 
aB#*4j«u ao, tteRSff#(c. mefia*£ 

^$dfflgBT*5. 
[0 0 7 7] RSfi^K-^oy-f >*SHtfc*|jEBK 

Jt*ff"5Ci*tlB**i:^5^ffl*#-r*. 
[0 0 7 8] *^Bj©W*fli 3KE*©«W*. WE 

ftas^aossicff ut. socy'T * 

<h*#m<t-r-5W*«i 2lcE«©ftB-te>-tfl'X;E- 
^«d««BT*S. 
[0 0 7 9] **WOffi«-t>-«-UXt-^i(W»BO 

ft««t«*©«, fta*a*»v>«£fctt«aE«#K/ha 
^y-f >*»ttfcaiE«*ffl^T. x. fta«*^a^* 

6av»*a*cs**T. a«ft*ijE«*#*ct3jta 

[0 0 8 0] *%W©»*«1 4CE«0*Wtt. ; &- 
- 9 ©X x- ^ #i^©«Sit 0 9(U * nfcfit 

aa***j«b. «iE©Mm#j:o«ffi*nfe*i 

IE»*fflV»T. BdE«Sfi^$«iEU. *0. WEffliE 
*(lEftaKt««JB8«*Wr5±ISttX«TI8« 
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[0 0 8 1] **W©fl«-fc>1i- I'at-^lfflBSa 
;i/ H |/>$>€*Ml* H 5 £*«HJ* 4. 

[0082] 1 5 fcK«o«wtt, me 

**<ft4«£a**o. ao. <hs<ft«nt 

[0 0 8 3] *»«©&■* ^tfUXt-^lMP** 

». ii*ja:HiE**«v>T«je«**ii]E-r*;:i:*Kr 
%-*©Aa*fc4torr4. *ct. aiE»©±fs<ix 

ftaUE*6X»A*&C2«*?. a«ft±RMXttT 
Hil*«3eT€f. /S^aStefflTV-fXl^^V^a©* 

[0 0 84] *^»M «H 1 6 C£tt©£91tt. It£ 20 

ft**jfe*att. set. we^-* 

©JtSg3i$g£, ME*x-*#«©fWXtt«*3n 

IS i-T SfiB-fe >■» UX*- * WSSTfe 4. 
[0 0 8 5] *«^©^aJt«#©«, ±E©/17^- 

*K»*T4*««©^-:/;i/**T4;:£icJ:»). at 
[0086] *f6M©»!*«i 7ce*©»w4. *- 
mi?2xx-^#^ic^jiD-r5m)i©fi^tt€s-rffimi£ 

CS t? # SflEX x- * 4MtCtE £ ft JJPT 
Si. ffl£«£a«££/£T4a«*i£^a£. WI2D 

4H<BWWB*#Ri. *A«T4ttlH:>-!J-l'X*- 

-r»^tt. '>/«c<it>2o©ta©iiEffi«ssfii*ffisic 

[0 0 8 7] **Wtt. #*Kt»1**»*«0«AfcJ: 

t. ®s&:/D.y?xte7Dy5A:/n-;/£©s£A,<t:© 

T*4£H$ftUB4#T4. 

[0 0 8 8] *K9i©m&gi i 8 icEftoftHii. so 
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xx-*#*s©tta!ixtt8iisn 

o»tii3n4»fi«E£. ra-©*»T*4*2©fli 
xm»EfB2ofi^6i»tHan»4JB3o«#. 

X«HtES 2 ©fi^g L < tefflESI 3 ©<f *t©£g*$8 
*WT4. Ci£4*«£T4ttlIi:>-*l'X ; E-3'fHW 
gfiT&4. 

[0 0 8 9] Xx-*#$©W8!lXteSlg3 

[0 0 9 0] tt£*fi«J©<tPlC. «§fi«E*flil>T, its 
«4»*£*r4«£rK:tt. ia«£ffcfcfc4Sfg«iE©a: 

(8 7) SCRtf (8 8) xU:QlgfittE£$ai> 

[0091] #5E9j©. x^-^fcaoM-Hxttsijis 

©**SttfiflEtt#ttS*'r-5*«. u*fc©B§S«E£. 
v«6©ij§g«E<t:> wtt©^gSEt. ©*8*il$fc±£ 
3tt«*fctt#LfcV»fc». ftflE*lll«T4±T. W© 

■ue»t>ft£3fcn. r©fc*. *&93ti. £v««s 

[0 0 9 2] *£9J©*K4iE&#gtll. S*6gtc«. 
u, v, w (3 «*-*©«£) ©nt*ft*»©«©»s 

m/Etl^-©SE^T*SS2©m^^. L 

t. ^rr*. l*»u cnciatsn* *>©-?«&<. 

i(EjB2©«4»*»6i»HlSn#*S83©ffl*, 0JAtf, 
7«SRtf<5«l (Xttdtt&tfqM) TS*$nfc»eS 

»o. ±E©KSto^Ti*. h— ©assw-rs^s 

[0 0 9 3] X. ftSJt«*S;«. ^JA«EK^TS&4 
±Em2©«#©iSfgS:^©S**LTt)«J:<. Xtt. 

[0 0 9 4] X. fiSRtf. t-?©Xf-^ISl:M 
«Mff««IWi|lliWM*T*9T, JtJE^T 
Xx-^#^lcftJoT^.ffiSE©iS[^i:|5l-©A 

»ift-^#»*©««ffi©ft«fll«S*-r**»6T*4. 
[0 0 9 5] ±ifflJ;5i:, ftgjft^S^u, v. w 

(3 «*-*©«£) ©^rn*»©«©Bifi«E**e 

«««8T*4tV»5jj!lT. J:0»*LK 
[0 0 9 6] *56^©li*«l 9KE«©f893tt, WE 
JB2©«^XttttEII3©«*Xtt(WEft*1»«a«. It 
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[0 0 9 7] »*tt#tt©fcV». [0102] *^BJOfirH-b >■* UXt-^MIHSI 



*Tft**«IJET**ftaEJ(tJe*»*lllfr*i:^5» [0 10 3] *K. ttJfcOlMtlCiitt*. 20©ft^-0 

[0 0 9 8] **WO«*3«2 0KB«O«Wtt. ME £&TS C fcfcJ: 0 . ft KKKeftlil-r 

A**Jt*fttt, 3 ifflE8S2©«*tXtelWESiS3 T. 

o«^Xttt»EA*flWB*»6»iasnfc«^i:. tfrtex [0104] ftff©*4l:*ftaM*©*fl:icJ:Dfll 

^oj«»**t§i<iiifcj:»)»iasn*Re*ffit. *«tt» , 5. f^fflftwr*. ft^x, Kv>«sH©ftjg« 

ttttEtBSOftft. XteiWEft««f«. ©«t?gftg£*t [0 10 5] *anoM£«2 2KElt0K91t2. 

JETS. nfc*W*£T*. W**i 8CE«ottlHr ^OD-^oftflE©flH8*«tr«a«EO*€«**# 

[0 0 9 9] *^^Ofig-lr>-9-1^7 > ; e-^$!lfflSS© -*©Xx-*#&©&ffl©S^£^tM»$8K:g-^T 

fta«£?£?©te. ©ttB*JE©tt»**S» WtBS*ifcWES«©«S«E£. WE»8«ffi©*« 

ft (XtefcJ&i£) T***^ 5 *). lES^©*^?^* fgftt. ©SiCtT, Rfc*£fcRS&a«U fltlfi 

©ftgi:, ©ftss^sgmu ft«R**/hs<r4 30 ir*, z.t*®wtt%im j z.y*irvtt-zwm. 

^^ffl**-rs. rnicfco, «g»tt (xii#»») © [0106] ftgat^stt. rtK-r**^^*. 

»s i E5 f ^*t*-r*<5'B*«ft<. let*?**©**** tnMa*cai^<fln»x»4«t:ai"^^TiiE-r*i:tt 

[0 10 0] itot, **WC«t*{t«-fe>1*"UX : E- (utt) ORjE«EJcS^V»TUiE*fT5t. ftg©K 

tannine* v>ti*. ^-^©ft^s^ai^h^^^ «©t*ffltt*#*<&*ft*fc«<fc*ft*M*ttT 

ii*L&g/<tffl«ffi#;*;£<&9, Xf-^#«SiO§fi *. *©fc», ftS«tJt©ffiS#, ft*fctt#lxT*< 

^*Sfcffl#Ml'£££St"*££atttJ#'5<l:<' i '5feffl 40 ©*g©*T\ gt>*#ftft*RM£&tBT-£5ffi£aft 

£=rr*. X. **WCJ:*{t«-fe>"y-l'X*-^*IW U S*?SnfcirE«©»S«EtS^^T. 89E!t£ 

«Hfc*iVvrtt, a— ^«D*^«503ta»»tttt3tT ft**tliE-r4;ii:KJ:D. V>a»&*n-*0ft8Efc*i 

s^s^nf*. t-^tc^viTt), Rufsarcn-*© [0107] ra-^o^attjii. *9ERS*E©i£je 

[0 10 1] *ft91®M$9t2 1 fcEtW>«91tt. WE ^-^T&ntf. ffilCl 2 0*1* ^fflTHS. ) * 

M&m^mt, S5.tc jttem2ofli^xititifiii3 #ilt, im*WHir«x*?ft«. 8#«2 2© 

©fi#0|gi|Si:. WEXx-^#«OtH8Xtti»#Sn (6, IS*«2 3. 3 4. R^3 5Ct?HT. W*T* 
fcfi«ffi*»6Rfi«BE6WO!)j«»**l/9l<::tK:J:0 50 4. «Atf, BiltEfflJUia^. uvwi±T-t 
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*«©«««£*. mfemmDft&tmtftmz&zj: 
o\z. *n*n*««*u. sk««£«&©ii!S*je 

[0 10 8] *£9J©n$£2 3£Eft©£9iti. *- 
T*AB«£*a**U WEftB££?&tt. WE* 10 

»w3nfcBEa*©«s«ffi©+T, *<b/h3ftsss 

«ffi©«S««L. *o, mEB£3n&ia©tt&«JE 
t. WEft&BE©B£ff*£. ©BB***S<&*J: 

5c, WE«i5£«^£*§iE-rs. ct*i»«tr*tt« 

[0 10 9] *»8©ffiB'fe>1*-l'X i e--*«BBB 
tt. BBCX*--***©*©*"?. ftfc*#ftAgH 
B*ttltiTS*tt*a«U BiKSnfcWE*©«ie* 
JElcSt^T, WEJt5££lB£filIE-r* i irlCt 0 , ^ -20 
*>&«n-*©aBfc*V»Tt>. «fc»V»ttBT. ftB 

*«urr*;iijwti*a. tv»5ffffls#-r*. x. at 

3©^WtCt5V^T«. £T©«IC"3^TR«*B 
&ffi©ISgmJISIt«tT. ftfe* 

BBaftfcBic^T©*. «un6«ncr*fc». bb 

[0 1 10] *«W©a^2 4»CE«©»Wtt, ME 
»2©«*XttflEB3©ffl#©fi«jW£»&nfc«B 30 

t*««i-T4. W^2 iKEBOttB-feJ'U-l'X* 
-*fBIW8flTfcS. 

[oin] $.%w<D&m-t>v\/z ; e-?m&s 

tt. «Bffl*T**»2©«*XttB3©«*©fi«a* 

-£©3SB£i@x.£ c t *b»t « n &a*ai** t v> 5 

lC«t0. «Wa*5*n&tt» (KM) ttUfSC 40 

[0 112] *£H©B#B2 5£G«©£titt. WE 

a sic. wEagnsxtiaggini: 
jgfta*t#(£w«**-r*y-f >*aN*fca-e**B 

iE«*fflHT, »E»2©«#. XttBE»3©«#. 
XttWBfcBBB, ©«l^ftS*«IE-r-5. CifcftB 
fr*»*S2 0KE*O«[«-t>-y-^^-^«»* 

[0 113] *38WO«t«-t>-9-UX ; E-^l!fflUfiBO 50 
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agat^aa. mmmmz, wEaa«t*fj&Mfc£ 

[oii4] *ft«oM*B2 eeeaofttiii. we 
aaaw*a<fc*i;:«i;T. WEy-r * 

D. rto, /J>S £ 
££!&B£?-SB#JS2 5lcEB©fiB-fe>1i-l'X ; E- 

[0 115] MfiOttB^^H-I/X^-^IIMtB© 

T. «je*5*;nfeMiEr4. wtiicto. b^abb* 

[0 116] *£91©m#B2 7lCEtt©BHIi. WE 
SS»C. BEREftf. MEftaB£ 

»j6w«**rr*±HRXttTHR©d>fc< t^urn 

92 0 KE*©ttB-fc>tH'X*-*'RBRBT**. 
[0 117] *B91©ffiB-fe>-*t'X*-*IMB8B 

•fcOR-afcRRBWB&nfcB^Kfc. 
SKBftLT. AR«£#»©:/JK'>l'>S>Xtt#- 

[0 118] *?6BJ©W*JS2 8lcIB«©5eBj«, WE 
AaRflUKftiKlSUT. WE±RRXIiTRB©£ 

it*#at-r«is*«2 7icE»©&B-fe> 

■y-l/Xt-^BBBBT**. 
[0 119] *«W©ffiB-fe>U-UX*-^«IBBB 

itt5*i. ffiiEB*^T*4*>S*>©W»fk^tt. 

^-^©ftauiEfctts-r*. f uT, MjEa©±fSfiix 

ttTHBSftaBlciBtTBftS-arSiltCJ:?). 3^ 
ftBB*»6B^fta«K:S**T. a«&±fEfiIXttT 
RBftBBT*. !EnaB«[HTy-fXlcBV»ftB©B 

[0 12 0] *?8BJ©i«*Ja2 9KGft©£91tt. WE 
Se»tc. WEit^ftSt. WE*-* 

©«ij£aa«£. WExx-*#^©ttS!ixtt«#$n 

fcmSSi:. ©«t>©'>ft<tt>l"3*yX5/-*i:r*B 
Slfflf-^^tL. *o. WEABBSXUABB 

<h. WEA7*-*K»£T*x-:/;P©»Bfti, * 
fflUT. »EB2©«#, X»4BEB3©«#. XttW 
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EftflMfftt. ©RJfcftKfcRiEU *ORRT*. ZLt 

£®&f?zm*m2 o cERottB-t^u-i'X*-*' 

fcl^gS-Cfc*. 

[0 12 1] *«W©AflE***fttt. ±E©/S7*- 
£©*{;:£ Dftfl?£«£-f*gg<kDt>, 8£©&H8 
[0 12 2] *£9J©flt&li3 Q\zmm<D%Wte, jEK 

»m#T&*<t<K£ufcffiE*-*©xx-:5>#«©fi- 

[0 12 3] ^^©ftg-fe^^Xt-^fflWgBK: 

TJS9&?fc©, ftfl^msrr*fc©©tti?wffiB&4t;* 

n*£^-5feffl£*i~r*. -?-©£©. /hST. £ffiftV 

>^**>xR#*#T*fc». xf 

-*#i8©«ffi©Wifi&*nU;:<<. Xf-^tS© 20 

ffi«K©&^<&fob£lKmfcIE&&KifiiAfc©, Xf 
-*#«©«*E©K»a«ttftUfci»K: , b. Xf-?S 
8©«SK©fcJB £ Etttti&tt L fc £ £ C «fc 5 AttRH 

[0 12 4] #895©tt#J»3 1 (;:Bft©K91H:. 
*©n-*©aflE**J6T*AflE«JE*«**U «&ge 

£t*iMSfr*tt«-fc>if-i'X i e- 30 

[0 12 5] *5EW©tt«-fe>U-U^ : E-^ftHIS« 

tt. Xt— *#•©«*«#«**£. ft«£at£T 

*. (7 2) ^T^$n*«t^JC. aSjg«E*i£*tti3 

a. x. -me, x^-**«©«*©«tt. &ftc*» 
fWB**rr*. 

[0 12 6] *?gBJ©ftfl?8i£#©te. 
u, v, w ( 3 ffi*-;? ©!§-&) ©^"fn^©ffl©ffitt 

#T*. l*u cmcfE^sn* *>©•?«&<, WE 

*4©flMfcfc&»ttl;Sn»*Jli5©«*, MAtf. rtt 
Riytfitt (XttdttRtfqfcli) TSSStlfcXr-i't 

tt. SRtttfftO. ±E©KS(COHT«. H-©Si* 

**rr*a> &•?**. 50 
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[0 12 7] X. ftftttfe^Rtl. W*.tfiEK«T** 
±E»4 ©ffl^XttJB 5 ©«^©i£fg£*-©£3;*r LT 
t)«k<, Xtt. ftfl£tiH8©*£. Sc^ifSttTWLT 

[0 12 8] X. WAtf, ^-^©Xt— ^g^lCEPiD 

y-^#«KWio-r*«*«©«»iw-©ft**#-r 

*jEKRT»**£'bStr. ^KlEKifcte. te»a©« 

tRaMum**? *a> & t& a. 

[0 12 9] ±»©J:3I;:. ^SiSfS^u, v, w 

(3 «*-*©«£) ©^rn^©«©««it*nt«ffl 

&,gTfc* <fl£R0Ga**gT**fc©) fctOA*?. 

[0 13 0] *£91©tt*8 3 2(CE«©89!tt. ME 
3 SIC, WE*4©«^Xtt(WEfB5 

©«#xtt»Efc flaunt. xf-^i*o««jj^i 
tuanfcflr^t. ©ft*R«xttaflERsi»«w«* 

#r*fi««SS**mu. *oREftRRSSX»ift*R 
Ri»*M«6#-r«««R**«/h*<ft*J:5fc. ft 
E3§4©ff#. X«fldEm5©«#. XttREAKflt 

*. ©«i^ftfli$siiE-rs. ct*»«tr*. 

3 lfcE«©tt«*>tfl'X*-*MRRRT*«. 
[0 13 1] *5£^©^B-b>-9-UXt-^*(IfflKH© 
*«©*-*©««©«»*««»»•? 
£*«£*>. iESR©*^*^**^. SKJgJBfc© 
ftfllt. 3KIEttK©AK&. ©ft«RS££tBU ft 

K«**/M£ < T£<k 5 i::iE£i£©if J£ ; ^:7 ; ;^£*^§iE-f 
*c:ia<m**<hlr>3ftu8*:rt*. cntcto. mm 

[0 13 2] ftoT, *56WfcJ:*tt«-fe>-!H«'X J E- 
©WtE*«fi»LT, **©«E«»#iEfcKTrfc<fc 

s=rr*. x. #«w«cj:*tt«'fc>ii-ux*--*iw« 

Mfc&ttTtt. n-*©*^«B©*RR»tttt«T 
**. fi^T, *«9Jtt. D-^©*^«5©»a«^ 
««jEK«EW1>©»*T*t)T. «'fi«EEfl*IEfc«K*© 
^-^tCO^Tt). BVififfllTD-^© 

[0 13 3] *»W©R*fl3 3fcE«©»Wtt. WE 

ES4©ffl#XttWES5©«#©R«t, Xf-^t 

s wmsnfeff^t, ©««RM*^mu. 

*oMEfi*iRM^/ha < ft* J: 5 tc. MER4 ©ft 

XttWE«5©«#. ©H^4*SiEr*. 
Rtr*, R*«3 2tcE«t©(4ll-tr>U-UX ; e-^Si] 
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[0 13 4] *»MOfilt"fc>U'UX j e-^«»»B 
tt. RRtxJI'ORRtRRW^-^ORRRROBR 

v»3ftUB**nr*. dnicio, rurrt. aR£it 

[0 13 5] RRCRj&fcfctt*. 2:?©fi*f© 

l/""WR*MRKWJWHU SRl^URftRRRRK 

[0 13 6] Rfc, .ft»©Rfl:*aRR©RfcK:J:OR 

f»iiiij«»bi/fci&i:t). euv»arr©rj£**ih 

flUB&rr*. tot, Rt>ftR©ARR 
CfoifcoT, KlrVRR-CD-*©RR«RR-rsffiR-fe 

^ux^-^RRRRtfR&nstna. reR&RT 

■5. 

[0 13 7] *8R©RRR3 4lcER©R9!tt. 

RRR**1-«RRRR*ft**U RGRRRR^ft 
tt. RRSnfcRR*-*©;*^- *#R©&ffi©RR 
t. RB«S&©Jf£ffR<!:. ©HM©*T. 
KRRRKU. RER%>*#£RR*«>JNS<fc*J:5 

k, rbrrrr*Riet*. ct^^mt-rs&g-t 

>-»l/X%-^MRRRTR«. 

[0 13 8] fcRRfc^Rtt. rtRriRR^r^*. 
IhM^Smic*-^ < RRXttRfcB^HTRiET * C t C 
<k9. jEL^RRfcRRT*. U*»U RK, &£©« 

(u|) ©*R«cai^V»TRjE*ff5t. ^S©RH 
©RaBR#B<fc*aR£fi<&*RRj3«RttT*. 

ftRR£©RR*<, fcRtc&?¥bTiS<fco 
fc9R<tt?fc0?«&ti5NHtf&«.-*R&©RR 

-fc>tfux*-*iw»RRtt. rr©xt--**b©« 

©+T. R<b*RRftRKR*ft(BTft««RRKU 
RRStlfcRBEROfiRRlcaS^^T. rbrrrr* 

fc, RlcRViRRT. *Rft«Rrr«!:&JMB**. t 
^9RRftRf «. 
[0 13 9] *89!©RRR3 5£BR©RRtt. 
^©P-i'OftRORRS^trXx-^RRORROR 
RR***T5aRRR*ftft*U RERRRR^R 
tt, RRSnfcBRt-*©*?— *#R©#ffi©RR 
©*T. ftt>4N3&RR0R*aKU RERRSftfc 
RORRt. RB«8it©R£<I#<t:. ©RR*Vh*<'fc 
S«fc5fc. RERRRR*RiET*. Ct*RRtr« 

[0 14 0] *«RORR-t>1J-W^ ; E-^RRRR 
tt. RR©Xx-*#R©ffi©+-C. R<b*«&ARK 
R*Rttn?#*«*RRU RttdnfcREfiaRRR 
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ft*D-^ORRCiiV>Tt). RCR^RRT. £R£ 
RR-r*Ct*tfflR*. tl>5RR*#r*. X, IS* 
R3 5©Jg9§»C*5l,vttt. £T©RCtH>TRR£RaJ 

§f§©&gmE£tt&tT, Rfc^a 

&BfiREE©ffi£RR'r*ilrO«R&35rttCJ:9. IE 
RfcttBKiN>TRR*«R*C&4**RRU £R8 

R3nfc«icoi»To*, RR*RBT*fc»&. rrr 

10 [0141] *RR©RRR 3 6 CEREBRI*. WE 
fcRRRXttfcRRR &RRHR* #T*RRRR*<R 
»SnfcRH£R*.*R£tt. RE*-**«RXttff 
jhStt*. CtSRRfT*. af!#Ji3 2lcGR©&R 
■fe >-tf U X ? ffiRRBT * 3 . 

[0 14 2] *RM©RR-t>-y-l/X ; E-4'«R8R 
tt. RRORRRR«*-RORH*R*&rtSR»r 
*Ct*<R**tl»5ffR**T*. cniCtO, RR 
©7-f-HA*y^;i,-7*tCJ:oTttftRR3tRR*no 
SET'bRRLfc^'SfcBRfctt. t-^RRjhTSR 

20 ©tta^RRRSC&CfcD. «R*»6nnfc«tt (K 

r) Biar«ct*«iBR*. 

[0 14 3] *8$i©R*JB3 7fcER©RRtt. RIB 
^SJt^^Stt. RBftRKRXttftRRMt 
#l6Rff*#-r*RRRRC. RB^-^wn-*©*! 
*RRRtRRRRft*"r*y-f >ftR»*fcRT*«R 
iER*Rt»T. RIBS 4 ©RR, XttRESt5©<t#. 
XttREfcRRR. ©RRRR*R]E-r*. ££*#R 
tr*R*R3 2KER©RR"t>tfUX*-*«BR 

30 [0 14 4] *RB©ttR-fc>-*PX*-*'«BRR© 
RRRR¥Rtt. RRRRiC. RRftRR£ft«NR& 
*r*y-f >i£RttfcfflSffl^T. RR^T^ftRlET 
SCtfciD, R^RRR3J>6Rt»RRRk:S**T. 
BWfcRiERfcBacfcsMB*, R»RRRRTRV»ft 
R©RR*fr3C£**a*ft£i>'5ftUfl£RT-&. 

[0 14 5] *RH©RRR3 8£SR©R9Jtt. WE 
RBRj&<R<&3K:«:i;t. RBy-f >©R*tRtt, * 
«<RftRR«(R0. flo, <M&<ft*!lfc*»fcH, £ 

<t *#^t-r^.is*^ 3 7 icG«©ftR-b >-y- U-X^E- 
40 zu-mmw-zhz* 

[0 14 6] *RW©RR-t>-y-l'^ ; E-3'RRRR© 
RRRR^fttt. RRRjWIlr»RRfcttRaRRe*S 
'fty-f >*R»fcRiER*R«r>T. X. ftRR*«RV»« 
^KttRRRRK:***^ >$RttfeRES*fflVi 
T. RR i ET->HfeRE'r*. itiKJ:0.-RV»RRR*» 
6R^RRRKlS«*T. mW1&miEm*:WZZ.t1)W 
*. J£v»RRRBT*lr»RR©RR*fr5Ct*tttl*ft 
&lrORR«Rr«. 

[0 14 7] *5BB©R*R3 9CER©f5Mtt. RE 
50 ftRR^^att, RERIERAi. REftRRt 
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[0 14 8] *%WO®.W-t>Vl'Z : £-'5'fflW&m 

;PHu>^*nn*tt»5iBiH*w<'ct3j»ai**. 

[0 14 9] *«W©»*«4 0»CE*©5!Wtt, 1912 10 

aa*asa<&*fc*i;T, iii]E±iB<ixttTiB<i©*ft 

*tRtt, **<fc**MM«*0. *o. /jv£ 

*«fcV». CtS1*«£:"t-4»*H3 9KE«0«S:«-t> 

[0 15 0] *»W0ft«-fe>y-l'X ; fc-**!WB« 
fuT, RiEft©±ISRX 

ARRi&*sav>Aa«H;:M'5*T, ji<2j&±KfiixteT 20 

[0 15 1] *3g9J©R#Jii4 1 CE«©891tt. ME 

ftSit^^©li. 3 Sic, REtt£ftR£. UEd-^ 
©Ht^ftiigt. RExx-*#«©tr«xtt«*sn 

fcRSEfc. ©*©'>&< tfcloSr/^^-^-r-Sfci 
llOf- 7JP£#U *0. WE/t5.*-*fc*ffcT 
4f-^Oi«ISJBV>T. BtlE$S4©<f^. XttR 
E*5©«#. XllffiEAKItlB. ©««ft*£*Mrr 

x*-*«fnarc*s. 

[oi5 2] *am<DA&m&¥»\t. ±E©/t9/- 
*fcmT*tt#r»©x-7;i>£WTs Electa, s 

[0 15 3] *^^CD»*^4 2 lCE«©5B9!tt. SOE 

3S3 lKEf£©SR1r>1tUX^-*$m£BTfc£. 
[0 15 4] *«WOttH-t>-y-l/X : E-^»l«8«fc 40 

fr^z t^flus****. x. 7r- 

*#«tt*#&^>y**>xrt#**rrafc©. xj 

-^««0*«0»»ttfi»Ufc<<. Xt— *#$© 
«RJE©tt»#fiftLfc»*fct>iE&ttK:ifiV>fc*, Xt 
-*#»©««£©»»***» LfcWr-fc-b. Xf-?t 
«©«K©&R&iE&Ri£ttl<fc£&eJ:£ARK2 50 
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[0 15 5] *5691©R2iiJH4 3KE*©3BWJ, 

ttEftftftft¥R*<. Xx-*#R©tr«Xtt«»sn 
fcffl^Ei:. |S]-©&^T;&£3l6©fI*t. XttfflER 
6©»#*»SS»lH$n»*»7 0fil#. XIJRER6© 
«#«Kttfl0EIB7Offl^©ftait«*Wr4. it 

[0 15 6] *»9I©ttR*>trl^*-**«iP8Bfc 
fc^Ttt. Xx-*#«©lt«Xtt»£3tlfcffi*ffii 

5. 

[0 15 7] 

[$69i©*l6©#»] KTF. *3891©fl:fi-fe> , trU'X* 
«r>T«tt©Hffi*#!l bTBMHT*. 

[0158] mmm 1 » ht. &mm 1 t^ta^s 
t^tfuxt-^WRSBSiMi-r*. gum 1 ©as 

S«ES«P<i<t©{iM**©. £©«SSa«0l;:*ttT« 
J:3KJUeft«0m*llliE-ra. ^LT. SS#fl?&Tii5 

«R&aK©fi«£*Bu ffi«Katte*oLTfcft«© 

«3t«fS«U *0. RSRflEJtft&i'C^-^Jtfta* 
tf»#B©E*fc:*sHT. rRigj ©»£. rfigj <rj 
[0 15 9] *r. RJtfll0XfcB'fc>'*l'X%-*M 

i»SB©«fi!c*itt^-rs. 

[0160] [RIORW Bltt, HR091lC*5JtS 
(4B-b >^X*-*SfflggB©8ffi!c£*7r:/ □ » *0 
IPMSM (Interior Perman 
ent Magnet Synchronous Mo 

tor: M&mEmmm*-?) 1 out. *a««t^«jn 

3Xr-?iSllu. llv, llw*««HSnfcX 
7~9 (H**f) <h. CfflXf-? (Hwtf) fc*t 
fpjLifi&LTEBSnfcD-* 1 2 t*»«ttsnT^ 
5. Cut, Xf-^#S 1 1 u. llv, 1 lwllY 

tarn (sxf-^ii iu. nv, i lwofrtii 

1 0 tt, D-* 1 2 ©rt«K*X«5 1 3 
n. ffi««ttCi0±^cSnSSB*i:i©*AR51 3K 
«fcSSK*i:©ffi5f^ffltri0D-^ 1 2*t@C-r5. 
[0 16 1] ^RWlOttR-t^UXt-^ORRe 

Btt, 7^-oy U ffl«g5« i ua^ta^-rssajir>-9- 

21ut. 7^n?vfiRRRi va£U2rTS«SK-t* 
>1r2 1vi. 7^-D^uffi«8SM i u atTrnyv 
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h. gu I, gvh, gv 1, gwh. gwliD--* 
s v *<b4tti*-t*v-f 3> ( Ir-r^D • 3 
>tfa-^J Xtt rv-f ^D^P-ty-y-J ©*#t* 
■5. ) 2 2t. 7 > -f y?>^JI^li#guh < gu 1. 
gvh. gv 1, gwh, gw 1 tit— #^">ft^-s v 
*t^A*LXf-^Ml lu, 11 v. llwKEP 

[0162] [02 Oftipi] 0 2 li. mitW 1 tCfett*. 
KS)gK3 OO#US*wr0KHTr»*. HUES Ott. 10 
«»3 1fc. 3U**#«S3 l©IESC»ttSnx5 

i iu, liv. 1 1 wt-tn-tnastts 

*lfc±ffl( IGBT (Insulated Gate B 
ipolar Transistor: Ififty— h • /X 
-f #-5 • h7>-/X^) 3 2u. 3 2v. 3 2wt. 
±fi»IGBT32u, 32v, 3 2 wlC-t-n^-'n^M^J 
«*Sftfc±«75-rjM , -JI'a'-f:i---F3 3 u. 3 3 
v, 33wt. 3l/^»f-^ISllu. 11 
v. 1 lwfc*ft*n»tt£*lX5y*tf«Sl3 lfflft 
&lC&iBte*fcTflHGBT3 4u. 3 4v. 3 4w 20 
£. Tfflll GBT3 4U. 3 4v. 3 4 wiC-etl^niS? 

MHttusftfcTii? 7< *-f -juy-r *- H 3 5 u . 

3 5v. 3 5wt. X-1*-y? L >^'^ft#guh. gu 
1. gvh. gvl. gwh. gw 1 i-tr— #:*>fi^ 
s v*tllS^f-5-n-en±flH GBT3 2 u. 3 2 
v, 3 2 w©y- MUEtTffifl I GBT3 4 u. 34 
v. 3 4w©y-r-«JE<h£iWffl-f-5? , 'J H7-f^8§3 
6i:^68l»£Sn<5. 

[0 16 3] TlT]>2 2te. A-KWK. CPU. R 
OM. RAM. 941* #-K &&ZfZ.fta^>t£< 30 

[0 16 4] V-f3>2 2tt. 7^-py^S 
Jl^ffl co * a i«£5t Jig a> m i: £A# L 7 Ift««f5^ffl 

i r*t6®mmm<?im i a * tzmjj-rzm&mww. 

40i, 7^nyuffimci5<i i u a t7^-ni/vffi«SS 
ffi i v a £EHE#GllB*a>d i r*t rtttffiii^e i 

* <tvffi«JI^fflv v * twfflmUJI^rMvw* tX 
-f-y^yfg^fl^guh, gul. gvh. gvl. 40 

gwh. gwi t^mtit^mmmmm5 ot. rw« 

fi£SR6 0i. uffi«Sitffii uivffi«gitfili vtufil 
JEfl^ffi vu*iv ffittffijg^il v v * i wffimEJt^ 

a v w * tnmrn a t z x-h vm^ns. e mtmizme. 
7ot* m%mmiomtmmni£Mi%mizmemt&A 

■h tit- s v * £HJ#T-5JI&!Bfcm8B 9 0 t 
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tsut, r«t^jggj out rjt^ftaSj ©!§<!:«. 

[0165] [03 nwm 0 3 u. nigesj i \zm% 
a*tnp»4oo«js*jR-r^ny^HT*«. as©] 

1184 01*. 7*n a>* a£A;>jLj$gfg 

S)\—9 : Ana I og Digtal Conver 
ter) 4 It. a«fi*iw*i*Sa*umt«A 

2t, Ml^lt^ttT**AaL 7 i r * 

t 6«mstti*tt i 6 * ££aa-r**»fB*«f&s» 

4 3 tfrZmffcZtlZ. 

[0166] [04 0WIW1 0 4 «. HiSfiSJ 1 IC*3 tt5 

fVff5 0(2. 7y-D^ufflmtStffi i u a^A^Jt^ml 
uffim«tMi u l*tH^t5ADC5 1 ut, 7tDf 
vtamStfii i v a£A*;L£&Btlvffimtift<S i v 1 £tti 
^-T-SADC 5 1 v <b. ^mluffltttSttt i u 1 

mvmmmm i v 1 d i r * t*A* 

Lufflttt5t<il i utvlS«St«i i v tSrtn^TSffittflif 
ffi$ftSK 52i. r ttttffift^fil i r * t 6 IMSUB* 
«I i <5 * £«j£Ag0m<i:£A;>7LuffittSiJ?i4Hi i u 
*«l:vffitttiit}t^fili v*£wffl«Sltfi^fiIiw*£:£ 
tH*T«WI«»*«ft*«5 3<»:. uffi«85ffliut 
v ffi«iKtf Ivtu ffi«Sitm^ffl iu*tv ffittSltfi^ 
<Bi v*twffi«8Stft^<liw*i:*A*Uu*a«ffit& 
U(ivu*iv ffi^JEfl^M vv*i wfflHEJi^fil v 
w*i*W*T*«mffi»*ttfMi*5 4&. uffittffi 
Ji^ffi vu*iv ffi«ffilt^[i v v * t wffimffift^ffi 
vw* t@^[6]fi^wd i r * fcA* t£&&uffl« 
JEm^ttv u * 1 ££&&vffi«JEJ!«frfflv v * 1 <i:32 

S!»«5 6 1* &&'&umm&m^®v u * 1 

vffimE^Mv v * 1 tMSwffllEMvw* 
1 t^A^LT.-f -^^>yji^«^guh. gul. g 
vh. gvl. gwh, gwl =£tB^T^)PWM»J«g 

5 7 ti^iasns. 

[0167] [05 oitt?B] h 5 \t* mmm 1 

^SitS8R7 OOMSSt^a-^ 0T*^. 
^gB7 0tt. uta€JE^fflvu*tv«mEE*g^Mv 

v * t wfflmnft^fii v w * t s a^ l u «mm<i v u 

£ vfflUKttv v twffl«lE<i vw<h4tH*-r^ffl«JEE 
mfttiLBUt* u««S5<ii ui:vffl«ffiffii vtu 
ffl«Effl vuiv v v twIfSIl v w ttefe 
ftg0mtitt€aSa)mi:SrA*Uuffi^fi«Effie u 
t v e v t wffli^e«Efil e w tZthtiT 

zm&ni£am#&7 2 1, MAftdm^iita^ 

*A* l/8tJtffi?i& J7 4tn^-r-5«l^fflil#i» 7 3 t. 

Dtu ffi^igmEfii euiv ffi8jg«EfiI e 
vtwffiSte«Efflewt*A*L^e«ffS#?ffle s 
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mttf&m7 5 1, mBm&mmme s ttnesES^fii 
e smtzxiiLmmt zmir? %®m<fe$.W>7 6 t. 

0ijy-r > k p t»#y-f > k i titmu s h c p tm 
»USy K i tsA^uatsagemtat^igffitom I0 

t^ffi^-r-5^S^g«iEgB7 8<!:. uffifiSig«EfiIe 

[0 16 8] tt6«JES«K£ttttiEa8 Oft. uffiR 
jgttEM euiv ffiSISmEfii e v t wffi^gtSI e 

Eg*ii»^«^6£gi58 1 t. SffittE&«i**tte c£ 
A*> LRSmElgi|i«t«fi e m£tt ft-r«ttfi«ES« 
«U£ffl^S§B8 2 £*^«fi)c£n.5. 20 

[0169] [06©ift9i] 06tt, jSJSMlfcfctt* 
ttlWftttl«9 0©«lrt**-r^Dyi'HT**. KMtt 
ffig&9 0te. Jt«3$gwm*A^U»emEtg^S!lsS*fJ 
»r±ISfite outh &tte«JE8flMM1'll»;TIBtte o 

u 1 1 &«(UA-r«cie«fflKn ! M»rtt^d(«9 1 1. 
^enEtsti^gis*iigf±PSfis e o u t h t m^ms.mm 
KPi^jwfTisffleou 1 1 tn&nmmtuit&memt 

*A*U-9— #*>m<»s v**ffl*r*l!lH«W»9 

[0 17 0] [B7 0RH] *C, ftgft&KHrs. 30 
0 7tt. £ttm C*ttS&S*0>lft91Br?&£. 07 

2©ft«0fc.fc.&*rT?*S. d»|So-* l 2lcE@£ 
nfc*A&Sl 3CJ:«ttJlt&nUl4iefcL. qtt£d 
fft£*tLT9 0° ^LT. 
#111 1 u tdmot£-?&&&ft&0 tT*. uCT. 
H7t*UT. SB$tt[HlO©rfi]5^iEGt-rs„ Eg© 

lajscBCTstsaflEflttjitf. d©E<£©fi€rra:. 

Xf-i'iS 1 lu. 1 1 v, 1 1 wIcSEftSftflW*, 40 
uffi. vffl, w«o)ic«fl;-r*l^trT»*. r 

T--*#«in lu*»6itJtft*0m«»lilCUfc«l*T 
tti:U fitt$rtt«C*ftT9 0" iiA/£|6)£<2:-r£. 

0m©M£a«KiS A 0 (= 

9 -dm) ifS. 

[0 17 1] ;:T, 0 7T«. iE0ftmm&A9tii& 



#1$ 2000-350489 
38 

2-t©"b0>fl!>A***U («^8) = (p/2) • 
(MM) &&. p(t&ffi&T$>£. 

[0172] mmmio&s-ty-v-i'T.t—s'fflwmw 

[0173] ^isffiKottB-t^-y-uxt-^wwsB 
onaKftsai&rAflMNMta <H**r) a. me 

#Gl»*ci>d i r IPMSMlOSrEC 
2 laHg^fafB it to d i r * = F (Fo rwa 
rd) tT«. ifc. I PMSM1 0S:2»e^ii--5t 
#, mfc^ftfi^cod i r *=R (Reverse) t 

[0 17 4] Jfcfc, *WH©**m©ttB-fe>'*UX 

[0175] msft-t>-tf-2 lu, 21 v»i. -E-n^nx 
x-*#8iiu. 1 1 vK«n*«*s«au. ry 

□ ^uffitillua. 7±Dyvfflm«tffi i v aS^ 

«■*-«. 

[0 17 6] m2<D®W) ifcfc. BUS 3 0©»)f££ 
■WT*. ffi®iSB3 0te t f-^>flfsv**(Hl 
gh ( THJ ) ©££. Xf-^181 lu. 

1 1 v. 1 1 wcawn"rs*E*«^t**. ifc. 

#*>B9sv**tLow ( TLj £1:5. ) ©£#, 

[0177] aag3 hi KUflS3 ot:«aft«i&T 

-5. 

[0 17 8] *LT. -fr-#*>flM*s v**«H©fc 
7'J F7<:/883 6 ft. X-f -^?>yff#gu h*i< 
H©tt±lIGBT3 2u^IiL, X-f-y^>ym 
tguh^LOttllll GBT3 2u*l#IiT»4 
iSI'v ±«I GBT3 2 u©y-h€E**iJ»-r^. 
— 3!F. X-f -y^>y{I^gu 1 *tHOt#T«I GBT 
3 4u^ItU X-1 , ->5 1 >yfi^gu l^L©t#T 
«IGBT34ujJt*iSTJ65J:5l:. Tffll 1 GBT 
3 4u©y-KmE£S'13-f'5. vffi. *5j;tfw 

*Btr-oviTfcra^(c, X-f^^>yff^gvh, gv 

1, gwh, gwIl:S^tf±DlGBT3 2v. 3 2 
w, TfflIGBT34v, 3 4w©y- hHE5rSi]^IT 
5. 

[0 17 9] U— #*>©*ts v**<L©t€T. 

1*7^^383 6 It. tTOIGBT##iiT** 
«t^»r, ±fflIGBT32u, 32v. 3 2. w. *3«ktX 
TWIGBT34U, 34v, 3 4 w©y- h€E*»J 
W?i>. 

[0 18 0] ^IC. V^3>2 2©t!)f^SlftBJ-r5. 
[0181] [03 ©SJBJ] *r . jgffi^WSB 4 0 ©ft 
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rticeift^n. ADC 4 1 . Hl^»*MfMt«4 

1 6 mnmfntm i s*t s*wt* t>®T»*. 

[0 18 2] ADC 4 1 12, 7tP^lTJ557tny 

T * = KPW- (to * -com) +K1W-S (co*-wm) • • • (4) 
[0 1 8 5] «Sltfi4H8ffr£g84 312. IPMSM10 10*4i i a IC c o s (0T) ttttiteSi*: 8 WRMfett 
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* [0 18 3] h;HHB**f**»4 212. ft^jggwm 

i ih«i) *fflt>T b)ifm^mT * *«»-r*. tea 
*jtwy-f>KPw, fci^a^y-r >k i wTtt««j« 

[0 18 4] 



i «*&*-*. 3 T tiftSStm^rfiSSt© i art"* 

tag-?**. £©ftffi£«t5it?i^<i«/3Ti:li¥ 
[0 18 6] 

• • • (5) 

• • • (6) 

• • ■ (7) 

★giul, £&bS VISHNU i v HZTi-uif/TJ V 
[0 18 9] ffittfttt£&tt 5 2 12. lEefiWCte. 

iSl^wd i r* = F©tg, TEA (8) CO«t^lC. 
£&Muffi«8ltfiI i u 1 tuffiftifttt iutl. £&Jffl 

v tsasStfa i v i * v ffimsgffl i v t-r*. it. nie 

*(6]*i^a>d i r*=ROtf, TEA (9) ©J:5 

[0 19 0] 

(cod i r * = F<D<*:£) • • • (8) 
(wd i r * = ROit) • • • (9) 

(11) (12) OJ: 



30 



(5) <D«fc5tc. h;p*»**T****IM£S 
nfc«KTTR*Lfc»****»**«« i a if 
*. TIBS (6) c7)«tp(c. «SKJB*ttMli a 
IC-s in (/3T) £*i;fcttJR€rlMi*!B*lll r 

*tr*. -a. Ties (7) ©j^k. «fttt^«aBK 

i a = T*/KT 
i r* = - i a • s i n (/3T) 
i<5* = ia'cos (|3T) 

[0187] [04 oiftw] *tc. mmmw® 5 o 
(««Mfinffl) rttiBftan, adcsiu. 51 

v. ffi«iX«SM»5 2. ffi«SKJ**ttfl3£05 3. ffi 
«E»*«ff*»5 4. ««IEfi^fii&&gB5 6, PW 
MfllSPSg 5 7 ©JBKTEOIM** U T M*8liJ6*tf i 
7 * , £<fctf SttSSItfi*rrffl i <5 * ifcOlcX-r-^g 
illu. llv, 1 1 wKfliSaWl-S.fc'JKX'fy 
?->iftm& u h, gul, gvh. gvl. gwh, 

[0 18 8] ADC 5 1 u. ADC 5 1 vf2, *tl*ft 
7i-U>fmT&?>71-Ui/u&nffim i u a, 
vffi«gStffi i v a£x^*JU«T*S£&li(Iuffi«Slt* 
iu=lul, i v= i v 1 
iu=Ivl, i v=i ul 
[0 19 1] fi«9k&*ttffrKtt5 3(2. mS^Sflm 
KJ:*EI(EME**T**t «*fc±©T*Waat*tt I r 

1>C«MT1 2 0* -fnfcufflftiffij&^fiii u*£v*40 

i u * = {•/" (2/3) } • ( i t * • c o s dm- i 6 * • s i n 0m] 

• • • (10) 

iv* = 1/(2/3) ) • |ir*-cos (flm-120') 

- i 8 * - s i n (9m- 12 0') } 

• • • (11) 

iw* = (/"(2/3) I • |ir*-cos (em+120") 

- i 8 * • s i n (0m+ 12 0°) ) 

• • • (12) 

[0 19 3] «*fiEJftMI{frK8 5 4 12. £1\ wffim u&vWUMti vO»0«p4»fta»(El/fct>0*w«« 
ffitt£##S. TBS (13) OJ:5£. uffi««ffli 50 *tlwit4. 



•sirffififlgfi^tt i v * twffi 
-5. #M£MlCt2. TEA (10) 

[0 19 2] 



(22) 
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[0 19 4] 

iw = - ( i u + i v) 
[0 19 5]&tC, uffitttttti utfuffi«8til*41& 
&r>\zttZ£Hzit&mftfflW (PIWP) fcffli^Tu 

iiamffi»^ttvu**Mfi-r4. Tt2^ (h) <d&o 

fljy-OKPK. *J:lffl|»y-f >K I KTtt««»M 
fPftUfctS**u*B«E»^«vu*tr*. fc£U 
IM(3 0iiiil3 1 ®QEE J: 0 fe^fftlffS^r- 

^#miu. iiv, i iwicBJio-r*ct*trt&*io 



• • • (13) 
TIBJC (15) ®J:5&U5vh*Ktt4. H 
IT, E«€iS3 KD«ffi<itT&ft. 
[0 19 6] vffliwffitlCO^Tt>n#C, * 

n-#nriK(i6> (17) (is) (19) cd^? 

IC, vffi^Efg^ffivv*i:wfflSE?g^(Ivw*<i:£ 



[0 19 7] 



vu* = K P K • (i u*- i u) +KIK- 2 (i u*- 

- (E/2) ^ vu* ^ (E/2) 

vv* = K P K • ( i v * — i v) +K I K • S ( i v * - 

- (E/2) £ vv* ^ (E/2) 

vw* = KPK • (iw*- iw) +KIK • S (iw*- 

^ vw* < (E/2) 



- (E/2) 

[0 19 8] ««Elf^fflX&g85 6te, iEem^9#IC 

s#ic«. uffltvffi®m)EJi^ffl*Ans^.^. 

(6]fi<£a>d i r* = FOtf, T^iS (2 0) <D&5 
IC, uffi«E*t<rHIvu*££&&u*8tt»tfiivu* 1 
tU v««E^Hlv v*££&&vffiflt)IJ§^<iIv$K 

vu*l=vu*. vvl*=vv* 



u) 



w) 



(1 4) 
(1 5) 

(1 6) 
(1 7) 

(1 8) 
(1 9) 



20* v* 1 4-fft. HUte^flti^to d i r *=ROi 

*. (2 1) <D*1\Z. uffltEMIvu*. 

v ffiUjEjt^fii v v * v ««e 

fg^lv v * 1 . *>«fctf£&&uffi«Efi4MIv u * 1 
ttft. 
[0 19 9] 

(<od i r * = F<D<»:#) 



vu *l=vv*. vvl* = vu* (wd i r*=RO ( tt) 



(2 0) 



(2 1) 



[0 2 0 0] PWMIMWI5 7M;. £&&uffi«ffifg^ 
lvu*l t^ivffitmfflvv * 1 ££$&w 
fflili^Ivw* 1 tZrt)V7,m$tm (PWM : P u 

lse Width Modul at ion) T4, I, 

vu*l£*Jt«U S5*«u««BE»^Mvu* 1© 
B^i^t^ti, X-f'yf>^guh4H, gu 
ISLIcTft. SE*«u«*ffiiB^i[vu* 1© 
K5^av»t€r. *-f 7f>? r IfguhSL ( gu 
ft*5. X<-7f>yilfguh, gul 
O0ii*tlgt5tf, X-fyf^Wguh, gti 

ttr? K • 5"(&tminZ) . *fc. v«. *3«fctfw 

tetizo^xbmmz, *n*nsj*«v«*Eit^* 
v v * i . *<k^iwffitEi^ivw* i 

#7.-r-y^>^fI^gvh, gvl, JJcktfgwh. g* 
a = a t a b 1 e (0m%6 0° 

[0203] [05 <omw] *k. m&m 1 1 

[0 2 0 4] ttUfefc, 7 0 



30-*w 1 £f£fi£Tft. 

[0 2 0 1] [B10IIIH] &£. JtttmoWROl 
OT*«lifll*ffJ«»6 0Oftff*lllWr*. «Mtfl! 
£656 Ote, *»M»»5O0»f&9**7-r*rfcKKi 
(FT*. £©«*«ftfi£SI$6 0«. Sg}f5£ffl57 OlCfc 
V>Tfcg}f£ 0 m£«ffirf ft»£*TSiflt* a SfMrt" 
5. ftg«tj£S57 0te, «IK®J:t>flt$AiK0in&f&ft 

r*««. *MMfcwrsn*. fir, coMiitfte 

125* (2 2) ©«fc?K, **ftflEft6 0* Tf$»Lfc*J 
40 & («m%60) . mfemmwm, rttmSSJt^ffli T 
*. &£06M«iftfB*tf i <5 *C*tr*lHMat©T- 
-^•JUo tabl eSfflW. CCT, iSftjlflmg 
6 0T&*Ufc»A (9m%60) £&ffi-fft©te. A 
W*<«StftcD6 0° T*fM"«Mia*»£T*a»&T* 
4. 

[0 2 0 2] 
, wm, i r *, i<5*) • • • (22) 

«P!f«. ag*tj£B87 0tt. «!5£ft«0mti«fiS£E 

50 ft. ft««UtSi57 0ii« $1*. ijfS«E©S 



(23) 
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(^e«E»*file sm) Sftfitf-S. *LT, Z. 

1 1 u, 1 1 v, 1 lw!C4Jtt*««E*aa«»6*» 
fca*igttEfii (uffilSgiffleu, vffitfgftEffie 
v. wffl^g«EEfitew) Ott«t*«Hftr*J:5K:, 

<omm mi&ns.mmmmmem) tm&n&m (u« 

fgfimEffieu, vffiigg®Effle v, wffi&gttEffi 
ew) 0««t*»-a-r*J:"5lC. &g«ESt§lf£<l 

[0205] *r. liiesffifflo&ffltiseftEaipffl 

Effi£l&gmES»ffi£<Ig<h£*T!£I5BITfcS. 0 
8K*HT. l*e«EE£iFttJ:Q«flM 
T20 o WITH*. Sfc. RGttEEttOiMtt. ttiB 
lEPiOglB (t§£«ESffitt£ttem) ©9 0% 
T££. 

[0 2 0 6] ufflClifgfffl (uttB§8«J£tteu) 
tuffi08fjgaES«|Sffi (uffii^emES^Me urn) 

[0 2 0 7] JtjefcfratBSJJIffiAflEOmfcJ; 

oxii)?t5. uffl. v«. w«»4-en-en*«ft-c i 
20° rn*. #Ktt«sgo«»*»flisc- 

~30° < 1 5 0° ~2 1 0° . *5<fctf3 3 0° ~3 6 
0° TH. u«fltSeu©*fr3*«H:H!«*:i&*fc 

Oit. v«**Wiw«Tii5£«fr3. 
[0 2 0 8] B8lC*l>T. it£Ag0m=O° ttifi© 

m**COKWfc:»-Si:*, fig £ J&tIET»ttfcHtJ£fl* 

**«ftTV»*£flifrU «Jgft*em«Jt»*J:5K:lt 
JE-T4. 

[0 2 0 9] 08lC*3HT. itft«9m=18 

0° tffiOtf, u«<1£e uttliT&-5. *0fc*. 

JfcA«0m*«»nTlr»*£«»rU «t£Ag0m£it«> 
[0 2 10] #<C. 8ig«Effl©ig4S<!:8g«ES«l* 

V U = V u * 

V V = V V * 



44 



*©«*! (gg«ElgtS«t£fitem) iS-gcS-ttS^ft 
tRWT*. -r^T©ffi©§SgttE<i (uffltgjg®E<B 
eu, vffiJilgiEiev, *5«t^wffl^g«J£fi|e 

w) £#sb, Mf*gt*u -en*3^e«E«ii}ts<i 

emits. 

[0 2 11] SK±<D& s }\zVifli<1t&Z.t\ZJ:t)> flt£ 
Aft0m£Kfi«ESMfit&tfem£«ttjEl. Rjfitt 

10 [0 2 12] 3£lC, XttfllC£V»T. (IMSfflHT 
«l)EAflE0m**IEr*i*oy-1'>t'JSv H<h£}f 

4. *H#|1K*HT. ttftfta£ftRfi«ES 

[0 2 13] Ttt. flg«t£gB7 0 ©iW©ffMf£ifti8 

r*. ^sit«ffl57o«. »5H«snfe^«i.(ft««i 

Jgfljfl: AT) rtlCgfiSn. ffi®Etef£fi!t8B7 l, 
Rig11Efili§[frS57 2. «l^ffiS^7 3. R&ttEg 
20 JRffiSJRffi7 4» g§je*ES*fS«ffr«ffi7 5. ffgfM 
SK7 6. y-f>«J§y hffr£gB7 7. ^Sjf«ffliES157 
8. &S«Eti*liJiCl¥te^6£gE8 1, Rjg«EH46«t5g 
«CM«8 2 0JBlcTIEO»ffSa*. ftSMemt 
ISilSwmiSMn. msSSiilTO 5 0 . *t 

«l3eS«!ATt««IM»H«lt*H-t-r*. 
[0 2 14] ftflElt5£HJIlATtt. *-9<n®fe\zmf 

it?, v-r n *ttMtc*fr> 

Ttt, A*«S«lATtt6 7n»T?**. WOD 
30 -^0«S»jJt4«T*S*lltt«Oft*«tS«»lAT 
St^AflTatt. t-^BGSl 8 0 0 r pm 

1. 4 SKlClfc*. 

A0=36OftX (41/2) X 6 7 (i s X (1800 
r pm/6 0 s) =1. 4 5fi 

±fg© <fc o \Z A Ttt*Hf 0 . U 7**-f 

RtlR-tf^'j^ («J5A6 oaritcASit^ 
tfroTH*. ) iCgtKfcgWiiii (*>^U>yn 
40 m<D¥ft<DWltBl<Dmm*%9iTZ. ) «qB«ftt». 

[0 2 15] ffittEttfpJE&tt7 ltt. TE^ (2 3) 
(2 4) (2 5) OiilC, MES^Mvu*. vv 
*, vw*Sffiifflvu, vv, vwttS. 
[0 2 16] 

• • • (2 3) 

• • • (24) 



(24) 

45 

vw = V w * 

[0217] K&*Ettftft»7 2 a. &tt<D®&mm 

fit (uffl^gfffleu, vffif£jg«E<i£e v, wffi^ 
glfflew) Sf&frr*. £ffi0ffi«JE:*e5££8e 
SEllI^^T»<o JWMSlCtt. TESC (2 6) (2 
7) (2 8) (7)i9(C-r^o CI d/d t«a 

V>£o d (iu) /dt, d (i v) /dt, d 

(iw) /dtlt l**--f 5-ifi«T*»*. fcfc, *10 
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• • • (2 5) 

♦ wfflfltfittei w(« (1 3) <D£o\Z. uffiHSftfiiiu 

±tf L a s ttXf-*#«-ffl*ft0O^ 
[0 2 18] 



e u = 



e v — 



+ 



e w = 



v u 

R • i u 

( 1 a + L a) • d (iu) /dt 
Las-cos (2 6m) • d (iu) /dt 
Las« iu«d (cos (20m) ) /d t 
0. 5 • L a - d (i v) /dt 
Las-cos (20 m- 120°) - d (i v) /dt 
Las - iv-d {cos (20m- 120°) )/dt 
0. 5 • L a • d (iw) /dt 
Las-cos (2 0m+ 1 2 0° ) - d (iw) /dt 
Las - iw-d {cos (2 0m+ 1 2 0° ) ) /dt 

v v 

R • i v 

( 1 a + L a) • d (iv)/dt 
Las-cos (2 0m+ 1 2 0° ) - d (iv)/dt 
Las - iv-d {cos (2 0m+ 1 2 0° ) }/dt 
0. 5-La-d(iw)/dt 
Las-cos (20m) - d (iw) /dt 
Las • iw-d {cos (20m) ) /dt 
0. 5 • L a • d (iu) /d t 
Las-cos (20 m- 120°) - d (iu) /dt 
Las - iu-d {cos (20 m- 120°) ) /dt 

V w 

R • i w 

( 1 a + L a) - d (iw) /dt 
Las-cos (20m- 120°) - d (iw) /dt 
Las - iw-d {cos (20m? 120°) }/dt 
0. 5 - L a • d (iu) /dt 
Las-cos (20m+12O°) - d (iu) /dt 
Las - iu-d {cos (20m+12O°) }/dt 
0. 5 • L a - d (iv)/dt 
Las-cos (20m) - d (iv)/dt 
Las - iv-d {cos (2 0m) } /d t 



(2 6) 



(2 7) 



Slla^i^c Tie^ (2 9) <D£o\Z. (8££ 
ftS0m + aila) ^0° W3 0° It 



50 



• • • (2 8) 

3 0° UU9 o° *««*B«i?*ncr 

* 0 . (*t£ft«0m+*i«ga) #2 7 0° U_h 

3 3 0° *«©t*. KtJgffifgS 77* S\ZTZ. -tL 



(25) 
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x. (mmnmem+mmma) *t 33 o° eu3 6o 

• OCT*. Jfe£ 



*gi7 = l. 4©itISffittwffit*0. *ts£ffimt£7? 
= 2. 5©i:£ii>tffilivffiT£>3. 
[0 2 2 0] 



7? = 


0 


Jt£ffi= 




( 0° ^em+a< 3 0° <Dt%) 


7? = 


1 






( 3 0° Sam+K 9 0° 


71 = 


2 






( 9 0° S0m+a<l 5 0° Oif) 


T) = 


3 






(15 0° ^0m+a<21O° OtS) 


T) = 


4 






(210°^^m+a<2 7 0° (73<h#) 


r? = 


5 






(270° ^0m+a<33O° 


7) = 


0 






(330° ^0m+a<3 6 0° <DtZ) 



[0 2 2 i] mmm&miRmmtm7 4\t, miz#<Dm 
&nmm*n&w£&iR.me sc-r«. tie^ oo) 

jt)tffiJ§gS 77 = 0 , 43«fctf3©£#. uffit* 
jg«KMeu£8jfjg«Eig#l<le slcT*. Mfc 

es = eu ( 77 = 0 , 3©t#) 
e s = e v (77 = 2. 5©<h#) 
es = e w (77=1. 4<Dt£) 

[0223] mmnK.&mmmfti&B7 5 a. 

T*. TIBSC (3 1) <Di5i:. «i5t*87) = 0, 3©t 
*. uffi©Rg«J£S«P<a (uffiRjgSJIS«P<Ieu 
*Wfi*E»flMie smfc-T*. 8tJfcffir? = 

5©i*. vffi©K&ttE£*lt (v«8ig«JEg* 



• • • (2 9) 

*«fi«ffiWR*esKr*. SSfc. Jt^«m^r? = 
1. *3«ktf4©£:#. w«RjG«Sttew«BfjB4ES 
ftffie s let" -5. 
[0 2 2 2] 



m) 
2, 



• • • (3 0) 

20**<Bevm) £gfig€ffifi*ffi e s mle-f-5. JtSffirj 
-1, 4 ©£3. wffi©8!&«E£qm (w«Rg«JI 
Stpttewm) &tt&«ES9tte smirfS. u-9 

o*^«5iciEBai[»a*<&anTv>«tUT. s«© 

[0 2 2 4] 

esm = eum ( 7? = 0 , 3©£:#) 
esm = evm (n = 2, 50tf) 
esm = ewm ( 7? = 1 , 4©£#) 
eum = — em • s in (9m+ a) 
evm = -em - s i n (9m+a-120' ) 

ewm = -em - sin («m+a-2 40* ) ••• (31) 

[0 2 2 6] 



[0 2 2 5] ffi£ftf&&7 6tt. »e«£ES^ffle s fc 
»fi«ffiai*«esmtOflHle*fpj«-r*. 
(3 2) 0«k^JC. HS«ffinR«es»6Mfi«£E>A 

£ = es - esm 
[0 2 2 7] [H9©«W] y-f >'J5vhfft««7 7 

a. »eaa»ni«»**<tt*i**<ft*jk«y-f> 

K i 09 (a) ©<t3(C, Jtft&Kco 

m*«**K**nfcfltft) i io<hav>t*tt#iy-f 40 

m^sis^^nfefiio) 2 J: 0^c^V»<i: titVi?* > k 

p***K*sft&«iKp2K:Ta. a sic m^mm 

cotfw lfr$o)2<Di&\B\Z$>%>tg\t> (wl, K p 
1) t (w 2, k P 2) iTttKUfcfa^tt^jy-f >k 

p\ztz>, sfc. natic. 09 (b) (c) (d) 

o = -1 (t) = 0. 2> 4) 
a = +1 (77 = 1. 3. 5) 

[0230] *c, fcgjf£7i}iastc»£agem£fc* 



• • • (32) 
U 5 v h C i Sfftfrr*. 

[0 2 2 8] ^Sj$a«iEgB7 8tt. <SS £ « 0 ICJR& 
SttS«fc?lc8t£aSem£liIET*. atjs&s 
©mfcfMJT*. ST, *jET6fo***T*|jE«F*0 
ZfttiZTZ. Ti2it (3 3) OJ:5K. ft£tiJM(ii = 
0, 2. 4©£2> tUEfc*o*-lfc"r*. «t 
1. 3. 5©t*. SflEft^aSllCT 

5. 

[0 2 2 9] 



• • • (3 3) 

(3 4) ©J:3K. aHl6KliiEWF<»a**i;it«y-f 
>k p*U. *©*!?)££©&**«*< ttfl 'J SyhtP 
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SttAftt»J:3eMHLfctt*»*»tt«aeinppi: *i«»«9mp i *-LT, it^ttSfrflflmp 

-f£>. Tffiit (3 5) Ock^lc. MM £ KlMjEfap i *«»Ufc»*ta*«tt«l5|0mp p tODoJItt* 

WJS7hJ p£ittX.&<r>J:3fi:MIRbfctt*]t»* [0 2 3 11 

0mp p = /tp • o • £, -{p ^ flmpp ^ Sp • • ■ (34) 
0mp i = k i • a • £ , — C i ^ flmp i ^ £ i • • • (3 5) 
<9mp = 0mpp + Eflmp i • • • (3 6) 

[0 2 3 2] 'A\Z. *£ft«0m*]t#M0inp£ttii JKfcfcC&I^SemttS. 
TIBS; (3 7) ©«fc3lC. ii#*0mp£«#L* [0 2 3 3] 

0m = Z 0mp •••(37) 
[0 2 3 4] ^LT. it^MflmplCl^x^^D ***a«0*ttlC«fl:-r*«BftT**. KLW 
-K7.7<<)1>9 (LPF) £fefflLfcfc©£Jf£i$8a> ttn-/tX7w;U^Offi»T*0. OfrZ 1 £T©«I£ 
mtTS. JWWSllCtt. (3 8) ©.fcSlcT*. £0. /hS<fc*S£n-wt;*7*;i^0»Jfeftt**< 

CCT, cim (n) ti^-IUOjiSjggT* 0 . com (n fcS. 
-1) teW@<7)}i$£&arc?<&3. KTPWfctit** [0 2 3 5] com (n) 

= KLW- (KTPW'flmp) + (1-KLW) •oim(n-l) 

• • • (3 8) 

[0236] m&*E.*mmx*#*Ms n*. &«© c^t. »»KECttTEa (40) ©j^k**. 

MecS#«t*. TEiC (3 9) ©«fc5£. uffi^ 20 «MlC*8|-r-5fc»lC»lltSn*. 0m%6Ott 

w«Rfi«ffi«ewOl6»Ma:©lnJHS*t»S«3ea [0 2 3 7] 

nfc«ftKEC**i;fct)0*Blfi«E«*«[e c tr* 

ec = KEC - (|eul + |ev| + |ew|) ••• (39) 

KEC = 0. 5/s in ( (9m%60) +60" I •••(40) 

[0 2 3 8] ffe«ES«*££tt£Sffi8 2(1. litem ♦JESe»*ffie c £ffiS®BSettEStttt£eem (n 
BEMHRfftte ctCl&x-f ^;pD-/^7-f -1) <h©Igg (SfflKM) CltllCtS&KL E 

(LPF) «ftUBL;fct>©*Kfi«JE««lf£Meinfc M6*UfcJ3&£ffill©l!i£«E£4aJt£ttein (n- 
-f-5. RftMI'te. TEiS (4 1) ©iSirf*. 1) \zm^tzbco$:^®<Dm&m!£Mffimfemem 

T, em (n) te<%lEl©lf g«E«i|i«5gteT;6 0 . e 30 (n) £T*. £©«fc5£. D-/U7-fM*ffl^ 
m (n-1) liWlH]©ii§g«Eg<I8t5t<ilT;fc£. £ HiT. S*iglM£gcnL. £©JHgK^7J</h$<fc* 

fc. KLEMIiD-/tX7^ J^OftftTftQ. 0d»6 &g«E«4gt6i£ffi e m (n) **HE"T«. 

1 £-?©<!$ £0. /h$<f t C-5(Ifn-/1X7w > ;P^O [0 2 3 9] 

em (n) = KLEM-ec + ( 1 — KL EM) -em (n-1) 

• • • (4 1) 

[0 2 4 0] [06©iftHJ] £(c. *ffi0ijl©$#&©l -**>{I#s v*£LKLT, E»SB3 OlCfctt-Sa 

&fflSB9 o©»fe©Mg£i&9rr-&. ipmsmio *j»^a©nffict>-9— #*>ffi^s v**m*L. ± 

T. ft««l)£*7 0tt, ^©ilS«)£©J6it®*SIS«E [0 2 4 2] [BlOOKffi Ttt. HftW&HJ8B9 0© 

avt?*-*fcKjrf5£€r. asat/tSB 7 0 x-mmt 91 a, 0-^1 2**«uea*o»mTia(E-r«t€rc« 

fa ttT. KW«««tL-fct#. ±IS«tTISfflt*^-r«. BlOli. fSJSmtcis 

£S57 0#ttt&-r$ftG«E&fttt£ttem£tt&XK »t*«t*a*wmK:»r*ilfimEElMI±IRMe o u t 

wmtOMKjpJfdtfti;*. ht^GflE^tlTfEfile ou t 1©W^0T*£. 0 

[0 2 4 1] KW*lti*9 0tt. £©*»ft*WU ■* 50 1 0 © «fc o IC. 8£mElg<l§IK§S*iJ»r±IEffi e o u t h 
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ft, $Jt#EOUTHOT£9ta#7!><EOUTHlTa& 

ES4SKnfi|ffTIB1Ie outIS, o)m«tO«^ 
EOUTL OTJOfit^EOUTL 1 T&<5}t5i£lS 
wmlCBTfS l^WlfctT*. 
[0 2 4 3 J )Kil*iJ»fgB9 2 «. RjBttElg«Ht£{le 
m«tH8«JESmUiMM±IKMe outh <h^jE«E 
fifiMMtttfrTIBtte o u t 1 tT^^n^^HJI-Ot 
£, ttWtWWr*. TIBS (4 2) ©.fc'SK, Rjg«* 

sv* = L (em < eoutl) 
sv* = H (eoutl £ em 
sv* = L (em > eouth) 
[0 2 4 5] {JU©.fc5lCg)f£3-&SC£:tC<fcD. 

ft*s«uer*ct*«T**. a etc. jmmettB 

[0 2 4 6] tt09Himi:4SV»Tlt. BaH&ttig89 0 20 

Kb. -#-#:*>m^s v + ftHKT*. 
*v»TI4. MJJft^ XlI<t«5att»!^aiSS9 0tfMk 
fFrsctftKFJhT-S&tt. flgE0f£«5nfcttJ:Q 

[0247] kt, nffiMKD&m-tyvioxt-fffl 30 

[0 2 4 8] ft^moffiB-fe^^^-^SflaigB 

*3srtt*tts*ftftsjsu cottttB*o»aKa^€r 

mz, BB^S9-. HI^'J y^M5E4LTV>t. 
[0 2 4 9] HllMlOttBXr^UX^-^limM 
tt. RS«E»PBftf&*U IlifiBffiBiOgT** 

SnfcJi^ftBOmCa^iEKttttOttBBffi^BI 40 
u*, iv*, i w**(ML\,tmt*Zt'C* 
tt©ffl«Sltftfft-r. 

[0 2 5 0] d©«tolC. ^JgfiflJl 0fiB-t>+H/X ; & 
-*f&Jfl?£B«. Rie*m«<kS$ig*JES*PB£©Bg 
E*ffll»T«JEA*flm*f^«L. IES2&tt©ffl«»tft 

at-r^tT. M^'jy^jj»««anfcttB-fe>-D-i' 

[0 2 5 1] &%&n<DiiLm±> J *l>7. : Z-*MW£M 

tt. &ffi©Rfi«£ffi£9t*U •t-neoo^DT.icfc 
v>t, -r^i:> aSfttefclTi**© 50 



* E«ta*«ffi e m#. RS«E£4SKHf!lVrTI5tt e o 
ut 1 kOhfrZ^tt . KM£fij0rL. 
#s v*£LlcT<5. *fc, RS«ElI«Ji36«em 
A*, RfittESflKM*!l»r±IBB e o u t h «k 0 "b*« 
KWtflWrU +J— #*>«#s v*ftL»CT 

[0 2 4 4] 



eouth) 

• • • (4 2) 
tt, ««aiH*G3fc»J6BT»»J. 
6 0° *Ofc». CWftaStUBJbftffl-r* 

[0252] %kmi ©ffiB-fev-y-wxt-^wtaiSB 

tt. «fi«BE**Mftf&*U Rfi«ffiRi©£T** 
««6*ffl^Ti6J£ft*9in**|]E-r*. £©8t5tAS 

[0 2 5 31 c<DJ:3ic. £ttmti. ft£«t£ffiJHA 
t r ticdM £ ^**its^^ e mftaiE-t* ct-e. 

[0 2 5 4] *Jt«S*4#je©l«fc:B£LfciS« 

*«4^©a*ttifik:isir»Ta*ft*j£TS 

£©*Ti&a. «*tf. tWulOt^. A«0t!>< 
0° 4:18 0* ttifiT©*Ag©«t5gft*§i-f-5. ■*-© 

0 m Ottawa <& -5. 

[0 2 5 5] **m©{iB1*>tf UXt-S'lHRSSR 

«j ccr, £©££«©«&«££«* e s 

mftf&SU £©*£«©Rig«JIffiTS>SRig«Ei§ 
&«e sftffriET-5. ^LT. l5lSttJES*ffle smt 
igSJEiiiRffie s <fc©MT**«Se ftflH>T8t£ft 
gemft»iE-r^. r^-r-5^i:T. %\Z, 8t£AS0 

SAsemftaiE-rs. 

[0 2 5 6] ^©<to»C. HlfiWltt, jt^Aaemic 
±0. *jeCJBlr»*ttft«D#*.*£fcT. *IC»«B 

SBft^s-rs. 

[0 2 5 7] «£3l5t»J2©fi:B-fe>tM^X ; E-^SiII3ilgB 

ioan*BBEt3j«iEK«ttT**::tft(tt»fcu. d«t 
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[0 2 5 8] *H#ll©ttH£>1J-UXt-^iHHII« 
«ES«P»e smfcflMfcU ti§ig€E«i<t©gT?;&5<I 

wtE^satt, *««tffi«Etd«jEKtt«Ta<T io 

[0 2 5 9] Hig^Jltt. Xf-^#8«) 

[0 2 6 0] tt*fl2©ttB*>* I'X^-iPaaafi 

ftTttaAaoJiaftfr'S. U&at-aT. *-*jWB» 

fcU IEL<ftg£8££ 

[0 2 6 1] ^ttfllUDffiB-b^-lJ-UXt-^ISHISa 

IEU £©t*g«E«ffi«Jtffiem£fflV>T«ie*E» 
*PMe smMU ftft^MA 0 CJfcCJEfllTfta* 

EE)6ftt*>6«fi«EE«ft*i&rK. &ffi©ffittE*> 30 

[0 2 6 2] ZL<D£5\Z> ^Jfi0tji«, R&aJE£ff* 
tIem$«jEt5CtT. ««EJE*««*fl:UTt>i» 
ffNK&JECft* 0 m*ff*t*fiit Vtt-*U 
«SB£*SiT<2>. 

[0 2 6 3] K«*ttHlUai>tffft#A<5t. KM* 

tta*>i* ux*-*«««Bi;:a*»*£4*. 

[0 2 6 4] £«m ©tea* 

5 iRI3tt*«g«E©«raiC**a*#£tf fcfcffl 
Oilleou t htTlleou t 1 t^ftfijcT-S. 
^UT, RiB«flElt«ttein*»CO±IB«eou tht 
TISffleout 1 ©8II*©<!:#. flttgB i4MJ»f "9— 

*U ±ffiCPUCJ:*Ha«i^a— tf-icJ:*^?/ 50 
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[0 2 6 5] Z\<D£olZ> 3UM1IS. Jt^aSwmt 
•5. 

[0 2 6 6J A*««oy.-f >3»»-ftT**fc**#A 
*££*>©£&*. Lfc*»oT. <£a*^Ka*TfiS 

5. 

[0 2 6 7] HSMlOffiB-O-V-UX'E-^MfPSiB 

y-r>K i <i£*#<-f<&. *lt. «a*»saa*"c 
[0268] c©<t?ic, xKMitt. a«fc«fcoaa 

Jf£©y-f 3 T. fia*>5»a*T5fc 

«fcft**irrattB1:>1*l'X^-*«l»aB£*a 
-T5. 

[0 2 6 9] *fc, fl««£©'J3y FfcWlxTt>H« 

t&5. nam a. a«K«koa«*i£©'Js?/ 
w**-*M»aa**a-r*. 

[0 2 7 0] ttffBa*SfflL&lr>£****.<&. *B 

[0271] *&a i ottfi-t yvuz^-fuwrnm 

Bll£-3«tt8aES*Be smftfftSfac&Ta* 

[0 2 7 2] Z.<D£o\Z, Ultflia. JfteaalCfcO 
a«HtJfc©«a*a«U 3 "=>tc«£©«k 

-ratta* >■* i/x*-*Haaa*a8-rs. 
[0273] mmm 1 ©sb-* uxt-^fwaaa 

tt. 2»<Ea<fcl$©i£. uMIIiu^vMIli 
vtS^il. uffiBEa*Bvu*£v«aHfi*a 
vv*i*S!j|tS. C^tSiit. uffi©7.x-^ 
iillu tv|0Xf-?t« 1 1 v tOSSaSfcH 

©*T«iE**a-r«. 

[0 2 7 4] £®J:3fc. ate»*l$K« 
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[0275] ({^^j 2 » *%wonmm 2 
iofirg-tr>-y-i/x ; E-^*ijffl^eti. mstHprasBs 0 

TM^tl^ffiiE^ivu*, vv*. vw*A>6 
ffllEfivu. vv, vwWLfc. HiS0iJ2©{iB 

[0 2 7 6] *r, ^JS0iJ2O&B't>-y-WX ; E-i5'^ 

S?SB©«|fi£*ittWr«. fliiti. *B-«2K*»W« 

01211 *ltfl2(C*f?«AKJt£ffi 

[01 lOlttE] Hig^J2 0{4B-t>-tJ-W7, ; E-^$l)S|I 
&Bli. Xltm OffiB^tf^-^HfPSBtttttl/ 
T, Xr-^iil lu, 1 1 v. 1 lw©Sg^«E£ 

tSUEfilvva. 7^ciywffl«EE<iivwa£ffi;tJ-f-5 
«E-fe >1t 2 2 3 u . 2 2 3 v. 2 2 3-wHfitttBtStl 
*. T-f 3 > 2 2 2 ©»J«a<3Si60!l 1 tmttZ. 

:<0Y< 3>2 2 2<Ott'<Dmffi$(iSIS52 5 0 £3 
«*j£»2 7 0&a**ltWli:»fc«. CW&g 
lf£gB2 7 0 4><f>O41BEBfft£tt2 7 1 tfgttfl 1 1 
gfc5. AfflrtfcHUTfclMlliB&ftllfctt. «» 

sj»as2 5 o*<tamBEJi^ffivu*. vv*. vw*s 

ffl*LftV>Ctt. a*J*je«2 7 0**««Elt*«v 
u*. vv*. vw*Of^*3 0IC7-^oyffi«Efflv u 
a. vva. vwafXWSutTSi^. 
[0 2 7 7] HJ60IJ1 

[0 2 7 8] HiSS0iJ2©fiB-t:>-y-UX ; E-^SiJ 
«£B0ttfe£RWr*. 

[0 2 7 91 fEt>t2 2 3u. 2 2 3 v. 2 2 3w 
«. fn^'tlXf-^iil lu, 1 1 v. 1 lwCBl 
lllSn*«EES:*»U. TtD^uffitllvua, 7 
tP^viiEilvva, TtP^wftiEfivwaJ 

[0 2 8 0] [HI 2 0IR9I] ti«EBf&£82 7 1 

^n7tayiT»47tDyuffitElv u a. 
7tD^vfiil£Ivva. 7^-a^wtamEffivwa 
$TV^JHiT*-5uffiSEfiivu. vfltEivv, 

wffl« mm. v w £ 7 -r □ x v 9 ;i^&-f -5 . 
[0281] mmmKD&m-tyvuzt-fMW&w 
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tt. *BttEf§<rHiv u *. vv*. vw*#<~>ffi«Effi 
vu. vv. vwSrffr&Lfc. HiSM 2 ©fiB-fe >V V 
**-**WRB®«fc3l;:. «E-fe>-^-£#JPtfflmE 

[0 2 8 2] HiS0iJ2«. «E-t>-y-2 2 3 u. 

2 2 3 v. 2 2 3w$-ftJ0U^x-^#«l 1 u, 11 
v. 1 1 w0«E5rit^aif Z. fC. ffi«EM 
vu. vv. vwCD«g£±tf. Jt^ftS£>m(D«IStt 

•5. 

[0 2 8 3] «£KM3» 

[01 3©lftB^] ^ic, *^©*Jfi0tJ3lC*iW5fi:fi 
Ir^l'^-^WII^BCtHiTBlWTa. *J60U 
O&Bir^WX^-^iMffllgBtt. 3«©fflttStJt^ 
ffiiu*. iv*. iw*$MU CCDfflllfftJt^fil 

iu*. iv*. i w + tfcDlCXx-^gUl 1 u. 
1 1 v. 1 lwfc**#«n**5S:«»*WLfc. #S 
iS^JSCOfiB-tr^UX^-^SilffllgBW. 

Bi r. attmsitfiii «fcB«u une^^nr 

ttSStfi^fil ir*. (5 ttSffiJI^M i 5 * t& 0 left 

[0 2 8 4] sr. ^jswaottB-t^w^*-^* 

BSBoBJfcfclttWr*. H 1 3 ii. SISS^J 3 OftB-fe 

30 -5. V-f 3>3 2 2 0^*lfifJ 1 £ 
OY-f 3 > 3 2 2 ®*t>g>mftfMfltf 3 5 0 7>tH;8g0tJ 1 t 

[0 2 8 5] [Bl 4 0>tt«] ttflEtm»3 5 011. 7 
i-n>fuWnmm i uat7tDyvffitilI i v at 
@^fp]^wd i r *i:7tttt8itfi^Mi T*tfitt 

«eitm^ffli s *tmfeft& em tm^mm « x 

^7Luffl«Sg«ii utvfflmfiittt i v t u fflmEfl^ffi 
v u * t v ffimE^fit v v * .i: wffimEJI^M v w * 
40 t^y^>if^1Mneuh. gul. gvh. gv 
1 , gwh. gw 1 

[0286] mmm®3 5 on 7±n?u4s«iiStfii 

i uaSAftUg&ttuffittiftBi u 1 £{H*;-faAD 
C5 1ut, 7^-a^vffi«Sf£ffl i v a£A#L$&ir 
vffi«Sit[l i v l$|ilMMDC5 1 vt, ^giWu 
ffittSSffl i u 1 tSiSliffl VISUM i v 1 tm&5$\& 
iiud i r *£A*jLuffi«8it<a i utvffiflgitffl i v 

t*thJ]Tz>mmffim5t&®5 2 1. ufitwiut 

vffi^Sitffl i vtit«ft«0mi€A^Urtt«flft<i 1 
50 rt6ttl€S!Hli <5<h£ffi;frf£HfB-ffi£&8B3 5 3 
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i t * t 6 WtmmH* i 5 *t*^acomi:*A^ 

u t msft^a v r * t (5 ttttEra^fit v a * t z m 

«*E*s*fi vu*tv mmi£%%m w*t w*s«e 
ji«<ivw*t*ta*-r5-*=««*«3 5st. u 

WtEffi^ttv u * tvffllEfl^Iv v * twffiftE 
Jt^ttvw *t@e^l6)Jg^ to d i r*<fA*L^«t 

u fflmffifi^M v u * 1 v ffimn^^ffl v v * 
i ix«fcw«*EEit*ttvw* i t^m^r **b«e 

5 6 t, £&&uffl«Ef§^<ilv u * 1 t 
39ft»v««JEtB**v v * 1 &£&ftwffi*E!&*tf 
vw* 1 tSA^UX'f -y?>^f&^(t^guh. gu 

1 . gvh, gvl, gwh, gwl$IBW5PWM 
f&J«gg5 7 &4>&4ftrt3n«. 

[0 2 8 7] ^IC. JUtWSOttB-feV-y"^*-^*! 

M&aa>AfttK9jr«. ««s*jws53 5 oo»feo* 

[0 2 8 8] €8tSf$SB3 5 Ote. ft^tK^Stlfc^W* 
i T= {/" (2) } 

i a= {<T (2) } • { i u 



* (iXMMi) rtKfift-Sn. ADC 5 1 u. 5 1 
v. ffi««t<12&SB5 2. Hffirffig&gB3 5 3. «E 
»**fftS»3 5 4. rffi=ffi^ffl5 3 5 5. ffi«E?l 
❖«3Sftt»5 6, PWMfc]ffl8§5 7 omzT&OWlftZ 

U rtt«flit^«i r*. 4s.fctf a i a 

♦ tistucxr-^&i l u. liv. l lwfceaf 
tmtl^J:o\ZX-(v^>ifm^B uh. gul. gv 
h. gvl. gwh. gw 1 ftfaJflfTS. 
[0 2 8 9] ADC 5 1 u. 5 1 v tt. 43<fctf. ffl®8it 

lo «sfift«5 2«. gigm &pnttTftDRnft4m , r 

5. 

[0 2 9 0] 3 5 3 tt, Xf-?S8 1 

i u. 1 1 v. i lwtratn'sasitSr^-rmiStffi^JtJt 

i r t a mmmm i ac«*r*. Mort= 
«iett03 5 5a. xf-^miu, nv. ii 

3 5 31*. TKiS (4 3) . (4 4) © «fc 5 IC r «J€8lt 

20 ffli rta««8gffli atSrf^EE-r-5. 

[0 2 9 1] 

liu-sin (0m+ 60* ) + iv s inflm) 

• • • (4 3) 
cos (0m+ 60°) + ivcos8m) 

... (44) 

I T*tTiilfii r©i*tt«y-f>KPD. fcJ: 

q «* i «***i;fc»*** 

3SS to e titt£a*ami»g||-ft3ti«. 
[0 2 9 4] 
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[0 2 9 2] «EJg*ttf£l£83 5 4tt. T««£iSfiS i 
r # r ttmSS^fiS i r * tt$ 0 K&a J: 5 lctfc^J«» 
fMff (PI Cm) iWHItSIV^TrtlitE^ 

ivr *«fifrr«. aiamsstti atfawtsK 

tt<frffii a * £*50lrfc5«fc5CttflI«#*!l3i (pim 

[0293] rteic (45) ©j^c. rtonmmitm 

vt* =KPD- ( i r *- i r) +K I D • S ( i r *- I r) 
+ R • i 7 * -to e • L q • i a * 
[0 2 9 5] TteS (4 6) 0*5 IC. 0«Mtt 

JB*tt i a * t a tti«ggffl i a oj!?£Jt«y'f >k p 
ic. ffi»taRlcatt«flKm^ffii 0*«*UfclS*tlii 

*U ASfttoelCdtt-f >^*>*Ld££U3e.*40 [0 2 9 6] 

vfi* = KPQ • ( i a *- i a) +K I Q • £ ( i a *- 
+ R • i a *+toe • Ld • i 7 *+toe • 
[0 2 9 7] -*SH4B£&8B3 5 5 tt, fltJgftSemt;: 
*-5lsHEffi«*T**T a«|±OTtt*Eli^ffiv T * 

ta<ft«E*s^fflv a *£*iM:tfiMieKftu xf 
-^8iiu, liv. i iwtcBiuo-r^uta«Em 

%m v u * t v v v * t wffifEf&^I v 

w*t*fpj*r«. JUMSfctt. TiHit (4 7) . (4t* 

vu* = 1/(2/3) 1 • (vr* , cos8m 

- v a * • s i n 0m) 



• (45) 

to e IStiSdq MttttlKSBX^tt* 

ft^Ufci^mftJbO^LfcfcOftSttWEfi^ffiv <5 * t 

2 9 6] 

a) 

• • (4 6) 

*8) . (4 9) ©i^lC-ra. tzt'L, ffiftgB3 0*^« 
i!g3 lO«E«fc0t>*£fc*E*:XT— ^#«ll lu, 
1 1 v. 1 1 w\z6MD-tZ£ti!fiT$&^1Zlb, (1 
5) (17) (1 9) OJ^ft'JSyhft&tt*. 
[0 2 9 8] 
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vv* = {/~ (2/3) } 



vw* = i/~ (2/3) } 
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I v r * • c o s 

- v <5 * • s 

{ v r * • c o s 

- v <5 * • s 



[0 2 9 9] fettEJg*fi£&tt 5 6 . fci^PWMM 

[0300] ^omom&ammtmmm i £h«t* 

[o3on mmmioy&w-tyyu^-fffl'MiRm 
«. 3 mommmm^m i u * . iv*. iw*$M 

[0 3 0 2] «HiS0iJ 4 * JfcK. *&91©*ttfl 4 Klfc 
*i£piJi<Dfi:B-fe>-9-U'X ; E-^$iJW^g«. IMKftffi 

[0303] [his ©mm s-r. sum 4 ©am: 
>vuz*-f'ffl'®mm<Dmi$.*isiw-rz>o bush. 
jijgW4ic*5it5fig-fe>-y-u^ ; &-^S!ffli«s©«)ss 

S*t^n?jrHT*0. B16I1 ^16094 icUtt* 

2 2©*tfftttftll tftte*. Sfc. £©V-f3>4 2 
2©^©jg«S?l$gB4 4 0 £ttttfMffffi4 5 0 tfi&B 

XM4 7 o tiivmn i tsfc*. coaaitjg 

SB4 7 0©+©8g*EEtl«JMIU 7 2 0<$Jg*| 1 <hH 

[0 3 0 4] 3&M«a4 4 0tt. 7^-a^a««^«* 
e u = 
+ 
+ 



• • • (4 7) 
(dm- 12 0°) 
i n (0m- 12 0°) } 

• • • (4 8) 
(0m + 12 0°) 
i n (0m+ 12 0°) } 

• • • (4 9) 

*co* a t#fe&&a)mt$:\j]Lr1tlMtifi.i%TiW. i r* 

i «5 ttmsit^<i i <5 * t*mm*mm i a tmstfg^ 

uffiSatfili uaiT+n^vfflmSitfiSi v a 

i^j&^wd i r *trmmmmiim i r*t6wmmm 

u * <*: vffittKJHHiv v * £wfflttEJg<£rfiS vw* t 
X-f •y5 1 >^fg^fi^gu h. gul. gvh, gv 
1. gwh, gwl i*W#T*. fc««t£gB4 7 0 

^Ivu*iv ffiSEE^ffi v v * i wfflSJim^M v 
w*t*l«*at*A*l/itJtft*0mt«ISa*a>m 
<h &ig«Kig*I«i£ffl e m £ £ Jti */ T •£> . 
[0 3 0 5] #IC. H^J4©fiE-t>-9-U'X ; E-^$i] 

mmm»4so\t. *n*n. *ffiwi©as$iii9S54 

0. *J:lX*««»«5 0i:ikttUTa**«»«t*©* 
7 2«*©*Mttt. *JSW3tn«T**. *©fc*, 

c©tiie«ffiiR»a?4 7 2 tmvmfcomwzGv&T 
4. 

[0 3 0 6] [01 6©iKHJ] &ig»EEffi«ggB4 7 2 
tt, a«©«S*fli« (u«tjfjgSE<ie u. vfflSSS 
iHev, wffllfig@Eteew) SfPrtr*. &ffl© 

r*. A^wictt, *a«atfiiiu, iv, iw«tjEKtt 

W^fflfliu. i v. iw*Ml. cn£5S (2 
6) (2 7) (2 8) (CttAU fflllSfbL. TIBS (5 
0) (5 1) (5 2) 
[0 3 0 7] 



v u 

R • i a • s i n (0m+/3T) 
1. 5- (la + La) -cos (0m+i3T) 

- 1. 5-Las-cos (0m- 0T) • • • (5 0) 
e v = v v 

+ R • i a • s in (0m+/3T— 120°) 

+ 1. 5- (la + La) -cos (0m+ 0 T- 1 2 0 ° ) 

- 1. 5-Las 'cos (0m-3T-12O°) ••• (51) 
e w = v w 

+ R • i a • s i n (0m+/3T-2 4 0° ) 

+ 1. 5- (la + La) -cos (0m+0T-24O°) 

- 1. 5-Las'Cos (0m-/3T-2 4 0° ) ••• (52) 
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[0308] mmno&m-ty^u^s'mm&m 

£bb i ti»iaoffffl*#6n*fc». uss^j i tvm 
[0 3 0 9] MteM4\t, msmtttttL-ca 

SBJEBvu. vlRgfElvv, wffltfrgttEfiiv 

[0 3 10] &HM4I2. IBBftttBtfiESBtt 

t21u, 2 1vjW<k»r*7^-oy«*««iua. 
i v aCy-f XtfiSALTfc. H©/ -f XO*ift< ft 

i^xt-^WBaBaawr 

-5. «ltfl5> JfcK. *8910*JM 5 fcfcttSttB 

©ftB-fc^tf-UXt-^iMfllgStt, Htj£AB0mfc:.l: 
0«l6ffi*WDB;!lfc. aUSBSCffiB-kJ'U-l'X*- 

[0 3 11] [01 7Ktf01 8 ©KB] £tttt* 



* 5©ttB*>tf 1'X*-*»iwbb©*i««irwt*. 
hi 7ii. ^mm5\zan^s±>-*n^^-^$m 

0!l5fc;mt*a«*je»5 7 OOllJtSt^n'^H 
fc, COT-f n>5 2 2«4 1 ©ftgjf5£8B5 7 O^Hlg 

Ml tllft*. -©ft£8i£gB5 7 0©+©8t£ 
ffittl CSUfctOtHftTftD. tH*©« 

[0312] [019 vrnw] *c. mmm 5 west: 

SB5 7 312. #«©rtT«fi«flE«©**S*»-»>MS 
©Rjg«Effl t Jtl£tt?§g©BHfc * wfBBHT ft * . 

Ties (53) t0i9©«t9ic sftoprvmsns. 

«*«iET*0. *OwttBfi«EB)*t*T»*£*. St 
20 Hit. (5 3) i01 9 J:Dii£ffiJiB7?,i:«t 

[0 3 13] 



tj = 0 jf£tB=uffi (Ieul*<*/K ev>0, ew<0«tt) 

77 = 1 JtSffi=wffi (Iewl'*t*/K ev>0, eu<0Ci#) 

tj = 2 flt£ffl=vffl (| ev l^ft/K ew>0, eu<0Ott) 

n = 3 #£5£ffl=uffl (I eu l^jft/K ew>0. ev<0»it) 

tj = 4 }ft£ffl=wffi (lew|*»*/K eu>0, ev<0ffltf) 

rj = 5 *£ffl=vffi (levlW. eu>0, ew<flffli«) 

• • • (5 3) 

[0 3 17] [02 0©ISW] *J6fcl6©{ifi-t 

>tfux^-*««»B©*j**iwtt-*. 02 on 
$^T^n-yi7 0Tft^. mtweottB-tv-y-^* 

C©vf 3>6 2 2©*©ttffiftft&flS6 6 0iftS« 
£S&6 7 0 <hffi&S8&tHSB6 9 0 £tf£ttffl 1 

ftwwifcBwr*. 

[0 3 18] £16«lfc*5^T, ft««lj£«7 0tt, II 
fiBESBJtJtBemSfflaU K»B(B»9 0tt. £ 
©«e«ES«Ji£«emSAai,fc. £tttt6l;:£t» 
T. £©KjB«E£«m£Bem©ftb9ICffi«E&ff 

T. ftB«S«6 7 0tt. tiBESMttftBvmSIbft 
L. Kia^mS56 9 0«. ffiBE£M(t£Bvm*Aft 

[0 3 19] [B2 l©ttH] H2 1(2. £Jfcfl6£* 



[0 3 14] Sl«Bl©ttB-t>-y i U'X*-^«BBB 

©t£B-fe>*UX ; E-^ftllfflg?B©«J:5lc. #ffi©rtT 
£Sig«Effi© $ S V^ffl t LT *>. 

*BBltW«©^B*»6n*fc». Sltttl&PMI 

[0 3 15] «mmi6)) JfcC, *fg§g©*JS0iJ6lCtJ 

£ttm©ttB*>tfl'X*--**l»8fitt. 
B£B&BJBE£9«e smtOtOlgCS^SJItft 40 

gem^ttiEUfc. iosr 6 ©«*-&>•* ux*-*« 

fifcf&SU ffliljIfii<t:«ttJES«P<Ii:©<Ig£#&, 

«. *fc. HlfiWlWttB-tVtH^X^-^JWBSB 
(2. Xx-*#*l©&ffl©*lttl£#85£©&t5:©5l3i* 

[0 3 16] *LT. i8»»t6tfilSS«?iftS©«l!t$ 
HSL, «BE#tt»l,T , bA*©»£ft*SU ^ 50 
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ftSJf£gB6 7 Oli. uffittffiJt^<lvu*tvffi«E 
m^ffl vv * twffliE^Ivw * t ZAJ] Luffit 
JEfilv ut vtsmffittv v twffittffifflvwtSrffi^T 

-5ffl«m<ifp6)cSi5 7 1 1. mfen&emtmnt&atz 

£tiJI8 ntu ffiUJEffi vuiv ffiSEtt vvt wffltt 

*mm a tmms.mmm^.m v mt £a?j l«*jees* 

«vsm*flJ*-r*««E8*«ffJ«*6 7 5t, fflft 
ffi*r*ffl^««6 7 6t, «t«jgKa)m*A*UJt 

0>jy-r >/cp tsw-y-f > « i tJtuu s * h t p t* 

> k i ttfcWU 5 y h C P t«»'J 5 y h C I t^Xtl 
jESB7 8£, uffitEIvutv ffitffl v v i wffit 

Bmvwt^xf] L&ni£&mmfei$. vmzmfi-rztt 
to3 2o] mmf£mmmHc.mm%iEi&6 8o\t. u*b 

fEivutvflfffiv v t-wftME-fev w t&AJ] 



[0 3 2 1] [02 2V)mW] 02 2tt. $ttfl6C& 
ra^ffiSK6 9 0(J. «t£&gwm£A*Lffittffiig'li 

Rimw±njiv o u t h t^mummmmmr^m 
v o u 1 1 t*ai*-r-5ffl«E)Kw*ij»f«^is»6 9 1 

t, ffi«ffifi«l!»W*i]»f±IEffiv o u t h fc««EIM 
RWWWTRttvou t 1 tffimffiS*fiivmi:$:A* 
10 ifrtXIits v^ftfflfc-fiKIMWWS 9 2 t 

[0 3 2 2] #Cfc, *^W0^ifi0iJ6CDfi:®-t:>-»tW-7. 

0. ftS«t£SB6 7 0. g£tfjRMftIHffi6 9 ORft© 

[0 3 2 3] *"f. *tt«6 0ftiH:>tJ-|^X*-^« 

T. SE^SiCttTe^ (5 4) ©<fc5lcig£n3. d 
20 ttmSitfflid. qttmfigM i q**WLftt*. d&m 
JEffivd. qHMtEfcvQtt— SfcftiSfc*. 

vfe-iKftS!). TIBSt (5 5) ©«fc5K& 

5. 
[0 3 2 4] 



v d = R • i d 
v q = R • t q 
3 v = - a t a n 



40 



[0 3 2 5] lit, CO«fl£ffi«*»^««ffi»*Ptt 

[0326] «m**wr**is**H-r«. o 
-*i2#EHET-sa«a«*€r<&*£. Re«E*«* 

fc*. JUM 1 lZ*fr>T. 

a 1 =-atan[(R-ir*-we'Lq 
|R • i <5 *+coe • (tt + Ld 



— to e • L q • i q 

+ o>e (tf + Ld • i d) •••(54) 
[ (R - i d-ue • Lq ■ 1 q)./ 
{R • i q+coe • (i/> + L d • id) } ] 

• • • (5 5) 
*«HT**« 1 tH*0*JtTK«S*IUt4. 
[0 3 2 7] Ttt. **«6 0ttll-fc>1*-l'X J E- 

ffr£SB6 6 Ott. ftK«t«SK6 7 OIC*>^Tft«Jf>£0 

[0 3 2 8] ttJE&ffifr (al) ft^T*. c 

ntt. 5* (5 5) trfflMKHMtttl T*t«tt*«f» 
*«i a*t*JBV»T»***. TIB^ (5 6) 
It. *Stl5. ft««t«roKM^ (a 2) *f^fi£ 

T*. cntt, Mlfll&PNIti. TIBiC (5 7) ©«k 
■Sfc-T*. ^bT. Tffi^ (5 8) ©J:otr. P5#©fa 

[0 3 2 9] 



i a *) / 
i r *) I ] 



(5 6) 
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a = a 1 + a 2 

[0330] ^tc, aa«t£g&6 7 oommmwt 

[0 3 3 1] ffi«ES«MS«a56 7 4tt. Ht^ffiOffi 
«Effl*ffl«ES^fflvstcT^.. TIE^ (5 9) ©«t 

vs = vu ( 7? = 0 . 3®i#) 

v s = vv ( 7? = 2 , 5©£:£) 

vs = vw (7) = 1 , 4©i:f) 
[0 3 3 3] 41«E£Wt«fPft86 7 5»i. 

*. TBSC (6 0) (DiolC. it^fflrj = 0. 3©t 

uffiO«tt<£S*ffl (uffi«JE*«M!vum) 
tES^lv smtcT*. 8t5£ffi7J = 2. 5cD<h* 

v s m 



atable (9m%60' , com, \r*, id*) 

• • • (5 7) 

• • • (5 8) 

* vu£ffittJEiiftfiiv sic-r-s. *^ffim^77 = 

2. fc«fctf5©i:£. vMffievJffiifflMv 
[0 3 3 2] 



v s m 
v s m 
v um 
v vm 
vwm 



v um 
v vm 
vwm 

- vm 

- vm 

- vm 



• • • (5 9) 
VtlOttttBESqMt (vffi«JIg$<Iv vm) 
«JE«2pfflv smlrfa. = 1. 4«i:# < w 

fflO«Hffi*iPffi (wffiSffSqMtvwm) 
ipfflv smlct* S. 
[0 3 3 4] 
(77 = 0. 3©i#) 
(7? = 2. 5<Dt£) 
(77=1. 4c7Dtt) 
s i n (flm+ a) 
s i n (0m+ a- 1 2 0°) 

s i n (0m+a-2 4 0° ) •••(60) 



[0 3 3 5] figfft£tt7 6tt, ffittJEgiRfiiv s tffi 
€ES*PMiv smtoliE £f£&£T5. TiEit (6 
1) ©J^fc. i«E3Kiv s*>S«*JEg$fflv s* 
£ = vs - vsm 

[0 3 3 7] y-f >USy hfPric»7 7. fcitffcgtii 
IEgB7 8te. ^Jgflll iffl*T*D. lftBJ*«BS-r-5. 

[0 3 3 8] ffi«E&WR*tt{£Affi6 8 1 tt, 

vcfcfWS. Ti2i£ (6 2) CD«t^(C. uffimjEffl 
v u OjfeWffl t v fflmffifiS v v ©*fi*f« i: wtB^EEfil v* 



[0 3 3 6] 

• • • (6 1) 

*ufct>©s«*EE**ttvc tr*. ark 

30 ECttS (4 0) ©J:5l;:4ASn. *«#IEKirca 
[0 3 3 9] 



vc = KEC- ( I vu I + I v v I + I vw | ) 



(6 2) 



[0 340] ffSttE*ME£ttKX8 6 8 2 tt. ffi® 

ElitUMv c ic i *t-c s^jfra-rtx?* 

(LPF) *fWflLfcfc©**«E««tJEMvmiT 
5. ftflcftfctt. TfESC (6 3) ©i^lCT*. 
T. vm (n) H*-B©4B*EMHtftaTftQ. vm 

(n-i) immommiEMmmizm-n&z. $at, k 40 

LEMtta-/^X7-<;i/^O»jBcT*0, 0*>e>l£T 
©ffi* £ 0 , K L E M S < fZZ> S H a -nTs 7 4 )V 

vm (n) = KL EM • v c + 

[0 3 4 2] [02 3©M RMfttHae 9 0 

6 9 1 tt. u-9 1 2 *»*JEaflE©mTia<Erat*t: 
«£T*iTOraft4ll«E©«iC**«*»fc1i-fc 
«HO±IB*i:T«*t*fP*-r*. H2 3tt. **« 50 



♦*ffi««M«vc£l»H©««EMWi«*vm (n 
-1) iOflS (g«@fS;£) :«Cfl«KLE 
Mt«Ufctt**lW@0««JE««*S«vin (n- 
1) \zmz.fzb<D&'$®<Dl®mK.M1%m'fcmvm (n) 

fc, ffi«ffiS<@Jtt^fivm (n) SHEf*. 
[0 3 4 1] 

( 1 — KL EM) • vm (n- 1) 

• • • (6 3) 

6 C£t*«&£aacomC#T«ffittEE£«±IB« v o 
u t h £ffi«EJHITIRtt v o u t 1 ©M«0T<&£. 
B2 3©£9£. ffittEfiMRMff^RBttvou t h 
*. WH-*«VOUTH0-e»0***«VOUTHlT* 
^JtTt^ScomlCHT^l^MSct-ri.. ffittJE 
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m^mmrmmv out i*. wm«to^*'v 

OUTL 0T*0tt***VOUTL lT**itJEft*ft) 

[0 3 4 3] 8ft!ll¥lJ»Tg|$6 9 211 BBSBBBBBv 
m75<ffl«mtg*§)»ilBi#iJ»r-hfEfll v o u t h tfflBESH 

khabtibbvou 1 1 t©«gBfl-©£#. KH^n 

BrTS. Tte^ (6 4) ©£?K. BBJESMBBBv 
m#. ffl«Elg^)i5iiS*iJ»rTISfiivou t 1 iOVhS* 

s v * = L (vm < voutl) 
s v * = H (vouti ^ vm 
sv* = L (vm > vouth) 



BBEBMBBBvmdt. ««E««Knn 
KJdMvouthiOWt^t*. KM^flffl. 
*-#*>«*sv*ftLl:t4. ZtlZWHOtt. 

[0 3 4 4] 



^ vouth) 



[0 3 4 5] HJS«BJ1 ©{4g-fe>+H^X ; &-^$iJWgS 
tt. KfiBEB£«iBBffi*BBe smi0BB*OC 

5C. BBffiBiBBEBBBvsmtOBBfcOK:* 
«rT*J:5fclMts3i*Tt>, Bttfli £WB0fWl*T 
«. *0fc*. B&B611. XliM 1 ^PHROSMC* 

[0 3 4 6] HJfi^lWfiB-t^U-^t-^Si 20 

bbbb. B&BESBB£BiBBEB*-&3-fr«j: 

fc. ckoT. S1S©i£&«Effi (uffililigBEfileu. 
vffigfeBEifie v. wffigfgiEiew) s-ssg-r* 
fcJ&CRBBIBW&BT* -3 fc. 
[0 3 4 7] Sllig^J6©fi:M-t>-t)-U^ ; E-^©ISIgfi 
tt, BBESBBv smllffiBEBS-BSttai^e 
«l«A*emfc««ffS«*36«vmtft1iiEr*. H 
uT, &ffl©*BBEfil (ufflBEffivu, vtBttEttv 
v, wfflBEHvw) tt, BftlMBtt5 OlCcfcOffrfcS 30 

[0 3 4 8] CWi^lC, XBB6I2. BB££9Bv 
sm»C««E*«-»***J:'5t:r*ilifi:J:0. ft 

3pj»8B£*s!f-&. 

[0 3 4 9] «*SS0fJ 7 )) *£H4>£ttft 7 K4J 

tt*ttB*>tf i'**-*«WBBfcoir»TK9rr*. 
&&flioBB*>*i'X%-4'Mff£Bi2. &s«e 
ffltstfimEa*«to®Mcs^«i^ft«emsa 40 

ELfc. Sfc, B«B6 0ffiB-fc>-iJ-l'**-*B»B 
Btt. BBJE#85£4*«KH*fl:U *B«E»*Pfil£ 
fMEU ffi«E<iI<t:*B«Ea$«ti:©<I^£#©> C<D 
■B#0lC*BT**5K«Ba«9m*BiET*. * 
5S"WH6ffi © 7. 5— * #H©tB«E#f§iS; cb i -f * c 
t*«±BT*D. BBttBSBEK. &BBBBEKB 

nffitT&S. $1101711. *©-«S*-r<b0T*O. 

BBftcBi-rs. *B«7®ttB-fc:'"*i'X*-*H 

W£BH. fiBftSBB€fft£L JlOffiBBBBBi 50 



BBB0BB**©. 



• • • (6 4) 

0 icbbt* J: 5 ic«t 

BA ft 0 m $ miEt -5 1> ©T& £ . 
[0 3 5 0] ifc. BBBl 6 0<fcB-t>-* 

w^t-^aisigBtt, 1 pmsm (4i&Bcainm : e 

BBBtl. SPMSM (BfflBSBWJIrt-*) fcfclB 

[0 3 5 1] [0 2 4©i»9l] 02 4H. BHM7C& 
tffclMt^I'Xt-^IHBBB©*/**^-** 7ny 
i70T£>2>. SPMSM (Surface Perma 
nent Magnet Synchronous M 
o t o r : BfflttBfflWM*-*) 7 1 0H, BBBtf 
Stl5Xf-?#il lu, 1 1 v. 1 lw##|Hj3tl 

(H^-B-r) t, :oxf-? (0^-tr-f) 

fcBfaLifi»LTBBSnfcn-*7 1 2t*»Rtt6n 
TV>*. Xf-^iSl lu, 1 1 v. llw 

ttY8BSttTl>*. ^7x^-^7 1011 
D-^7 1 2CDBBC&AJBS7 1 3*«EBS*i. BB 
«KJ:«3tricSn*«BtJ:©*^«57 1 3KJ:«B 

^t©«s^ffltc<kOD-^7 1 2*«is<et*. 
[03523 mmm tD&m-tyvi/x^-ffflw&m 

H, T-f 3>7 2 2«<£&0U tBft*. C©v-fzi> 

722 ©+©^sfM'«aB7 4 0 ta«8i5£aB7 7 0 tat 

BBB 1 tfttt*. *Ott©B*tt. nt&m 1 tWBT 

*o, ^-©«F#*#raws#BS-r*. 

[0 3 5 33 [02 5©ia91] 02 5H, 7 ICfc 

ttSB*MBB0BB**T:/ciy*HT**. BBM 
SPSS 7 4 0©4>©BBI^fflffr«8B7 4 3*^«091 1 
Aft«. BB«B»7 4 0O«f©BOBi«tt. BBMl 

[0 3 5 43 [H2 60BW] H26tt. BBB7C* 

^SB 7 7 0 H. u BBJEB^B vu*iv ffiBEJi^ffl 
v v * t wfitEJI^i vw*tSA*lu ffiSJEM v 
u t vffiBEB v v iwfflBEffl vwt&mi]?ZiBn 
Efiif^fi£S87 1i:. ulflfivutvlWffttvvt 
w«BE«vwi«£ftg0m<tJII£a«winiufcB 
BBi utvffimfiSBi vt§A*UuffiJi|gtEie 



69 
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u t v e v t wfiffStEtf e w t « ffl * 

-TSi8ig1tEffi»gS|5 7 2<h. flmtSSffltS a 

t, ££4BJ§*i?£uti«ttai utvfflllli vt 

8B7 7 4£. ISffitgiDiSSMemtSiiat 

m&ms.mmm^m emtu mmmm utv 

i v i uHtEl v u <!: v ffilEt v v t wffif EI v 

«fft*«7 7 5 t. i s tffittSltg*fS<l i 

smttXALf It *Bl*t6l»^l«i7 7 6t, 
Jt*aflEwmfeA*l/lt«iy-f>Kpfc«»y-f>ie i 

•f >U5y Hft««7 7£, JtfcfflJfS ttt 

« p t«»y-f > « i titmvzyhz pta 

&*ffl*-r4Afla«HiKE«7 7 8 t. uffittiBttBEft 
e u t vttm&m&m e v t wffigffiWEffi e w t £A 
* Lljfig«JEigi|SJf e m£ttl J)-r«KjB«EStiHt 
5ttt»iE»8 Oi!&>Sfll<dc3ft*. «jg*Ei6ffl«l)ttt 20 fig 

*. 

i r * = 0 
i <5 * = i a 

[ o 3 6 o ] ^ic, &mmiz® 770 <D®ftzmwt 

[0 3 6 1] SPMSM7 1 OICfcUT. ufflOffimEE 
#8£ttTES (6 7) OJ:3K**n*. HCT, v 
uliuffiUJEfil. e uttuffittSttEtt. Rteffififfi *30 
vu = eu+ R-iu + L • 
[0 3 6 3] 5£ (6 7) *l**-f 5-ifi«KJ:0«« 
flsU ufittSiEtt i ufc"3V»T*V»fc TIBS 

(6 8) i u (n) tt^H \Zft&MlZ® 7 7 0 

d*fift$nfct^Ou««8i£ffli uT&S. iu 
(n-1) . vu (n-1) . eu (n-1) tt. -ttl* 
iu(n) = iu(n-l) 
+ AT/L • {vu (n-1) -eu (n-1) -R 
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* [0 3 5 5] Jfcfc. *»WO**W7a)ttB-fe>-y-l'X 
aa»S157 4 0. *J:tJCftflE*tl£»7 7 0Rfl-©®j£ 

H&ffiM i <t pj«t* o k« *«K-r a. 

[0 3 5 6] if.' ^g*iW^7 4 OORjf^SrlSiH^-r 
5. 8g*JWSB7 4 0tt. $.^!SSSnfcNFr B ir<hlCfi 
ftSft. ADC4 1. hJt9MffltfMtV4 2. 
^fiSf£fi£SB7 4 3®HICTE®»fPfe*1*. ftO0>6A 

91 1 2tfB£rsJ:3Cr4MttJi*fl( i r *t6® 

[0 3 5 7] ADC 2 1 . i3j:tf MH? 4 

[0 3 5 8] «iffiJi^ffiffr5Kg&7 4 3tt. SPMSM7 
1 O©ffl;feN^#HU?}i^«T*ifc0lCfc*<fc5 

k. rnrattft*& i r * t snnm^m. \ a * t* 
f&s-r*. it (5) cDipic. Y)Vi; m<smT*£$>z> 

TIBS (6 5) ©«k5»C. TttimflltJi^ 
i r*£0<!:T£. TieS (6 6) <D±o\Z. 

aajmssmrte i <5 * ««it&*es<i « a tr*. 

[0 3 5 9] 

• • • (6 5) 

• • • (6 6) 
i uliuffi«sitffl. L«-f>yir^>X > d/dt 

ttP*l»»»**T. ::t, uteRgfSEffle u»i. « 

[0 3 6 2] 



d (iu)/dt • • • (6 7) 

iSttiu. uMivu. ufflgeiEIeuT* 
-5. T**. &*5. ATttftflfl§jeJiJWT*D. 

[0 3 6 4] 



i u (n-1) } 
• • • (6 8) 

[0 3 6 5] RSftffifileu (n-1) teTIBS 40^fctt©ASe T**. K&ftE0tt£#jEKtt 



(6 9) Ockpicgsna. etiflt&ftES 

ff. 9 (n-1) fcMHK***««7 7 0jWB»S*1* 
eu(n-l) = -e • s in 
[0 3 6 7] ^xJWfcLfc^-^Kfc^T. 81® 

ftL-fe^SStt. TiBS (7 0) T«^tl5. d £T» 
i u mil u e umtt uffiSH3«E£tpe 

*&. uffiggiEIWeum (n-1) »♦ 
ium(n) = iu(n-l) 

+ AT/L • {vu (n-1) -eum (n-1) -R 



[0 3 6 6] 
0 (n-1) } •••(69) 
♦TIBS (7 1) Oi^lC«$n-5. CuT, emttUg 
«ES4Bjf5g{«. 0m (n-1) «S(IlH]lCftajt5£ffl57 
7 O#E!ft;*ttfc<h£<Z)Jf£aa0mT<&.5. 
[0 3 6 8] 



1 u 



(n-1) 
• (7 0) 



(37) 
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eum(n-l) = - e m • s 
[0 3 6 9] d^T. uffitCfc^T. TES; (7 2) © 

(u*B<gg£u) ^LT. ffiSff^gSlCfctt 



72 



i n [6m (n- 1) } • • • (7 1) 

errs, fcfc'u gitm ttt&LT. -e-o«f#tajitt 

[0 3 7 0] 



£ u = i u (n) - i um (n) 

= - AT/L- leu (n-1) - e um (n-1) 



10 



20 



[0371] i/fciibT, mmm 1 tratt©**.**** 
tit. uffimsitffli utftmm&mm\ umtz-mt* 

[0 3 7 2] Ttt. 7 7 0 ©«jf£©»iiffl£I5l 

w-r*. ft*itje*7 7owt. &«tt£3ftfcnjn (ft 

SlSii:AT) rttEftSn, ffimE<fiffr£SB7 
1. 8§S«ffitti*JH»7 2, «t^fflS«S57 3, ffiSSIt 

»righr87 7 4, «««ts*«^fiES67 75. mm 

ffr£SB7 7 6, y-f >'J 5 y Hf*«7 7 , 
IE8B7 7 8. Re«£Sff9tff«^j£V8 1, ifjgSK 
fi««£tt*»»8 2©JHK:TB©«if!s£att. 8t£fl 
fl[Omtif3t3BME<BintSfpJ*-r*. ttfcMffSK 
i s = i u (77 = 0. 3©t£) 
i s = i v (tj = 2. 5©<k#) 
is = i w (7j= 1, 4©££) 
[0 3 7 6] te®S&g«g<if£5ScgB7 7 Stt. *£ffl©ffi 

m«s*fit^fflm8gs*fa i smtr*. Ties (7 

4) ©J^K. Jtt^ffifg^T} = 0. fcJ:tf3©i:#. U 
4Sm«t»«PM i um£ffitttt£ipfKi smfcT*. £ 
fc, «t£«»«u = 2. :fc«fctf5 ©<h2. vffiHSitgifS 
fit i vm£ffiHiSit31#5fii i s m£T5. ig^ffl* 

ism = i um (tj = 0. 3©<h£) 
ism = i vm ( tj = 2 , 5©<fc£) 
ism = i wm ( rj = 1 , 4©<h£) 



• • • (7 2) 

*7 5 o, mmmftj&®6 0, a*«t£SB7 7 oowc» 

[0373] mm&m^^i 1, &jg«jrfiisti?LgB7 
2, *5,ktf8tjgffiiiiRg&7 3»i*ttfisji £R«T*0BI 

[0 3 7 4] *Sm^iIiMIiIi#!gB7 7 414. «£«©« 
«SKfi«ffi«ttaK« i sfc-r*. TKS (7 3) ©«t 

sk, *^ffifgg7? = o, t>«kr/3©t^. ufflmatfii 

i u i slcT-S. Sfc. Hl^ffimS tj = 

2. fcj;t;5©<!:£. vffimgtM i v SffittKHRtt i 

€T. wffltttiltffi i w£ffi®tiitSfttt i s fcf*. 
[0 3 7 5] 



30 



• • • (7 3) 

*»«!>- 1. *>£zf4<Dtz. wmmsammm $ wm* 
i smc-r*. &*, u«msita*<ii u 

m«. S (7 0) vffi«86gqSffii vm, *5 

<ktfwffi«aK£tFtt i wm(4. TICS (7 5) 

a. 

[0 3 7 7] 



[0 3 7 8] 



i vm (n) = i v (n - 1 ) 

+ AT/L- {vv (n-1) -evm (n-1) — R 
i wm (n) = i w (n - 1 ) 

+ AT/L- ( vw (n-1) -ewm (n-1) -R 



(7 4) 



i v (n-1) } 



[0 3 7 9] &2fft£tt7 7 614. ttSS e *f&*f*. 

Ties (7 6) ©<fc5ic. ffittisa^Mi s tffitisita^ 

£ = is — ism 
[0 3 8 1] y-f >'J5y hf&£«7 714. MM! £ 

[0 3 8 2] ftg&gaiEgB7 7 814. fi2E€0Ca 

ofcflMfcT*. TES (7 7) ©<fc5tr, ttJgffil&fffi^ 
a = +1 (t? = 0.2. 4) 



iw (n-1) } 

• • • (7 5) 
^ipffii sm©dM£GIM£lrt£. 

[0 3 8 0] 

• • • (7 6) 

♦=0. 2. 4 0fcS. »jEff#a£lt;:T-5. Sfe, Jt 
JSffi»*n = l. 3. 5©fc*. *ME«F*ofc-lfcT 
*. «£ft«0m©«iIE©2>i£tt. £16011 1 

[0 3 8 3] 



(38) 

73 

a = - 1 (tj= 1 . 3. 5) 

[0 3 8 4] m&mizmmmmftimz i . t&zxm 
Emmmmm^m^m 2 0Wimt. nmw i tmm 

[0 3 8 5] SttmoffiBt^UXt-^aWSa 
tt. Rig«Efii<!:ij§ig«Eg$fiie s m£©<IM£ 0 JC 

ww** 5 icwft^-tta c tic j: omfeftm e mztt 

o\z. ^mm.mtmmmmmm i smtexigsroiciK 
fttz^oizWiftZitTb. mmmi tmmoftmzr 10 
-a. ^y£0"j7ti. *««ii:i3«oas***r 

[0 3 8 6] &*5. **«3*»6**«7C*V»T. ffl 
ttEfi^fil v u * , vv*, vw + ^fflflEfflv u. 
vv, vwSMLt*, 3«M!l2 0J:3fc. m&-t> 
U-Tit»«l»lUfctt)IlcS^#ffi«lEfflvu. vv, v 

[0 3 8 7] not, £MM2. &&zfni&M4fre>nm 

0i]7lC*^T. mmmm^m i u *. iv*. iw*£ 
0 m K J; 3 @££g* T* £ r <5 H±T*«*Hi L T t> 

[0 3 8 8] 7 fc*N>T. utStv 

-^iCfcl^Tte. 3ffi©-5-£<ZH>fn^2-PCD*S©te« 

[0 3 8 9] Sfc, *««W»CJ:0*88*«IW-r*fc 

T, ffi«E#gaiC«^ft^£;&Tti#fc#, «tS-t> 
[0 3 9 0] *1MU 7 IC*JV»T. *i<SSa 

[0 3 9 1] 2UM*6C:fcHT. iilaffltEfiffl^ 40 
(al) (5 6) ©<fc?lci£jE&g5&£fflV>T#«£> 
*f«»a©«E<£ffl# (al) £a£8t£©g|g 
% (a 2) CAnii*. lifJSSaOx-^l'S'ftMfcU 

[0 3 9 2] «tfl6l:«UT. K0l€fi«E*M&£ 
ivm^f,«lrLfc^, d^mElg^fflvd * tqtt« 

[0 3 9 3] «]Mlft>&Jtltfl7C&»T. tfcfi»jy< 
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• • • (7 7) 

[0 3 9 4] &K0gift>5£ffi0!l5. &&tfmtiZM7\Z 
ofct>©£Rig«ElI$I»£tte c £ LT,t>«fcV>. MR 

[0 3 9 5] UlCMl^&ftlKffS. *3«ttf*iB 

M7k*lr»T. 3ffiOSfe«Effl*»e.Sfe«ES*iiR» 

iecS^l/fc^. 1 0<D«©RS«Effi*^«fi« 

t>0!>£li&WE&fiSI8tte c tf*. PH»fc. *Jg0iJ 
3ttO««Efti>6««EI*i(aivc 
tfMtlx&P. lt3©ffl©B§g«EM*»Stt«JEiB«* 
gfiivc£#«>Tt><kV>. 3ffi©5^t 

<,Ma«Ettfc&*&»£* ££*>©*«« 
E«i«JMivctr«. 

[0 3 9 6] *««l*>6J«S«7»C*il»T. RigttE 
IEtt»ttT&<T'b*3Mil;:'£*fl*. 0tJ*tf. 

[0 3 9 7] SU60Jl*><&£iS0y7lC*3V»T. S 

KMflffi t ttttSf^Affi t t * BMW S «fc 

[0 3 9 8] 3WS«l*»6aMS«7K*JV»T, 
^E^B^tt v u * 1 , vv*l. vw* 1 \Ztv Y9*i 
A««&UTt><tU. MiMl. *J«fc^*Jfi«3 
ft&*JKff7C&»T. fflmEfi^«ivu*, vv*. 
vw*SffilEivu, vv, vwilfc*', ffittEfl 
^fivu*. vv*. vw+ICx-y Y9< AOf^S^^t 
<<fc-5^ffl#£bfe : bO*ffl*Efiivu, vv. vwi 

«SS-*^-TS. CO«^lC«. ffllllvu, vv. 

[0 3 9 9] *«W1^6*ltR7t:»^T, \£Mfeft 

*. 2W^LTfc<):K CWS'&ldtt. ffl«Efflv 
u. vv. vw*^tMtfi$MIlfct»S*tl: 

[040 0] *JtWlA»6*«W6K:fiV»T. I PMS 



(39) 
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M**BPLfca*. SPMSM£f&Ha?LTfc«fcV>. R*t 
B!S«7K*^T. SPMSM*WPLfc*«. fit 

I PMSM£fMPLTfc«kH. 
[0 4 0 1] -»£d:*-xy 72 

a 1 = - a t a n 



76 



(5 6) K*V»T. *Xli5lCJ:£dqii#*ag(3fiB3K 
BJ»B0*O&U TIBiS (7 8) ©«k5lc, BBS a 

[0 4 0 2] 



[ |R- i r*-we • Lq • i «*) / 
[R • i r * + we • Ld • i 6 *} ] 



[0 4 0 3] 

[*«©»*] £U©±3K. #^ic«fcntf, #*K 10 

itt, A£B«>&tt&£ftic£ir?««. bbbh:^ 
[04 04] m*m i *0*»9ic ±ntf . BBBftc 

$6*1*. 

[0 4 0 5] B*B 3 J:*ltf. ««B#£ 

6. jEuv»n-^oA*«ue*r*ct*»m**. bb 
n*. 

[0 4 0 6] «*?|4*0*»Wfc«tntf. Xf-^i 

^#«ti*#ft-f >^*>^*»ft«r«fc». xf 

NflCfc, n-*©AB©«««B®BK BSK»**fc 

mti h;u2T*-**BBrr*ttB*>tf u^*-**) 

»BB*B«T**£lr»3. *«Wt»**«1l6n*. 
[0 4 0 7] M**5*®*»9!fcJ:*ltf, ABRMt 

U (Xte£^fc) ©ABi, BttJEKB® 50 



• • • (7 8) 

t. oA&KKtfttiiu AB»«**s<f*«fc 
5 KiEfcBoBjfc^ufcmiE-r * t #m&* t v» 5 

6*1*. *»9ifcJ:0. JBe*^®* 
[0 4 0 8] #89! ICJ: 9. ^-^©Aa*^>a*h;p 

<fcr>T<b, jEL<A***jW*::t)J«Hl*. BV»A 
£B-t»*fr&ttl4l Mb* SBB* * C t*«5t^5 

X*-^«»S6Bfc*l>Ttt. o-*©**JEB5©»«8 

J£75taE&««ft©i£f&T$>oT. 8|jB«£^iESB»n 

[0 4 0 9] «3}c^6^©#8Wlc«tn«. ABR^K 

Rga**3<fc*J:5fc. «£AR£RiEUTHS. £ 
ntckt). <£&£. BBoBfl^ABBoRfl:***!;* 
BSKfc. iELl»fta*OJf)638«a**ffiB-fe>*UX 

n*. 

[0410] «*3a7<fo*»wicj:n«, iee^Ex* 

mrt*. «£AR«B*i-r*Hft©ffftir3t>T 
fc. «IE£fT5. rnirJ:0. »R0RnRlE*7*JU* 

»en, »v»«BoftBits*ff'5ttB-b>'"*u^ J E- 
*«W8R«R«T€r*£t»"5, *«jW»*a«R6tt 
5. 

[0 4 11] ^*JS8©#56M»c«tn«. ARR£¥S 
Ott**»6 AB8t£¥®:©7 * - K/X? d/ AfticS«ffi 

*R»©eR*tta«. «Btt#tt**f*R**£»ft 

V». rmciO. £HB««.Hfc*>fc"3T. KlrMRBT 
□ -^©AS^JttSf *ffifi-t U^t-^MBBB 

[0412] B*«9n©#»wK«tn«, ftmmma 

BUMBOX^fi^SMLT. ABRM&«iE-r*. C 

^BT, AB*««-r*Ct*«m*«. ffiB-fe>itUX 
t-^BBBBftBBTtftt^J. *sfi)*»*!J«B6 

[0 4 13] B*«l 0^©*5EW»CJ;n«, t-^O 



(40) 

77 

L/T (-toe*, «uefta**»^iRofta*4: 
lks-a-a. ^ntccto, *-*©tiBawifctt» (K 

n*. 

[0 4 14] W#JS1 2*©*3691fc«fcntf. 

a«fcBiEB£*§5 
[0 4 15] b&ki 4»©#»9iK:.fcntf, 

[04 1 6] 5*©#36Wl::J:ntf. 3 20 

<V». ^fcttB*>*U**-4'BBBB*B*T* 
[0 4 17] W*^l 6^©*^^lC«tn«. /t5*- 

^fc»«:f «B««o^— ^*#T*iltlcJ:0. SI 
*©JWCJ:DA«*»rr*8BJ:0fc. tt&©fft>M 

«TftB*«fi"r *(tB-t i/x^-^mbbbsb 

[0 4 18] B$£l 7^©*^^(I<tn«. 30 

<y*©Kt^©«#£#fflTS*&fii:>-tfi''X : E- 
^«B8B#*STfr*tn5. &n 

5. 

[0 4 19] B*«l 8«©*»Bl;:J:ntf. XT-* 
B»©ttBXtt«*3nfcBffio»&« B8BJO0KOB 

Kft»rr *ttB-t>'y-u^ j E-^iwiiBBft*«"e* 40 

[0 4 2 0] W#JS2 3^©*^WiC<tn«. £T©ffi 

«*a«u sBBRsnfcffiti^nT©*. r^*0i 

B«(B6n«. 
[0 4 2 1] W*3»3 1 §©*^W(C<tn«, Xf-^ 

#»©«»«****£. AB*«itr*. ^mci so 
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g^ffltcbfeoT. »^»B-eD-*©ftaE*B«-r<& 

[0 4 2 2] B*«4 3©*56WtJ:ntf. 

^-^iWBSBS^B-r*. 
[0iB©fS#fci»W] 

[01] BBBlC*tt**tB-t>U-^ J t-^«l»B 
B©BJj££*1":?*ciy£0. 

[0 2] lC*5tf5Bf)gE©lH]?50. 

[03] BB«lfc*W*B*«B«©Bi*ft*'r:/n 
<;/*0. 

[04] *«m ££W*«BiH»B©«***"r7n 
y*0. 

[0 5] $bm i iz&vzftmmfe&omtfi&m-rfn 

[0 6] *«« 1 C*frt*K««ffl»©«J«ft*T^D 

[0 7 ] *J60iJ 1 C£tt&£B*©K91H. 

[08] mmmi fc*Jtt*uffi©Siie«)I<li:BS«£E 

[0 9] BBMl^»t«BBBBK:«rr«y-f >tu 
SyhOBBH. 

[010] *&M 1 K*tt4B«B*lc#-r*«B«S 
tg"H±f!gfl«i:SIS«E««STfEfii©RI^0. 

[011] |lli6#J2lc£tt£&Bi:>1fl'X*-*SW 
8B©8f 8££*-r7o -7 2 0. 

[012] *B«|2lc*ttaftBB3E«©«i«t*1-^' 

D-.y*0. 

[01 3] HBBSCiJttSflcB-fe^UX^-^BB 
^B©«^Sr*-T y * 0. 

[014] **«3C*lt*«B*IW»©«dt*«r^ 
Dy*0. 

[015] HJgmiCfcttS&B-fc^UX^-^fclSI 
8B©Bc£**1"7o y * 0. 
[016] BB«4K*tt*A*B€»©BB*«"ry 

□ •^^0. 

[017] £ifi0!l5K43tt*{fcfi1:>tf l^X^-^fcJB 
BB©BB*w-f^Dy^B. 
[018] &&fl5eistt«*ftft£tt©ftft£ttT7 

□ y?B. 

[019] $£fl5K£tt&&ffi©KeBEB&££« 

[02 0] £»«6fc;m*-5ttB-fc>-*l'X : e-*«B 
gfi©«fi!c&^ryn-7i7 0 o 
[02 1] «B«6K*W*A*itJEB©Bi***T^ 

[0 2 2] BB«6K*tt*KBBlH»©Bl***T:/ 
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□ y £0. 

[02 3] m&m6\z&vzmfemm\ztt?z>ffl 

«±Rtt t ftttff igtgTBtffi<9M£S0. 

[025] hm^j 7 \z}ivz>mm®wM<D®f&&7ik?zf 

□ y £0. 

[02 6] ^JS0iJ7(Ci3lt^ftS}i^g5©fi|fi!c&STy 

[027] &&&n<D&m±i>yi'X : e-9®wmwc> 
[02 8] ^wiofig-b^i^x^-^^sieo 

[02 9] «£*0i]2Oeg-fe>itU7. ; E-^$iJffllgBcO 

[03 0] ft^mroteB-fc^ux^-^SJiSgg© 
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